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P R E F A C E
The present study has made use of a wide range of 
primary data some of which have been extracted from confiden­
tial sources. These sources have not been disclosed either 
in the text or the bibliography of the thesis and where they 
have been used in the text, the compilation procedures have 
not been elaborated upon.
In addition, much of the other primary data have been 
made available on a confidential basis. This has made it 
necessary to restrict the availability of the thesis in its 
present form and arrangements will be made to have the thesis 
shelved in the depositing library.
However, as it is envisaged that the present study would 
serve as a broad empirical base for a wide variety of future 
research on the Singapore economy, the 1967 inter-industry 
table together with derived matrices will be made available 
for general use in two separate studies. The inter-industry 
table and matrices in the present study will be used in a 
World Bank research project under Professor Bela Balassa 
on effective tariff rates and resource allocation in a number 
of selected developing countries. In addition, they will 
appear in a forthcoming article by the present author in the 
April 1971 issue of the Malayan Economic Review titled, 
"Inter-Industry Analysis of the Singapore Economy 1967".
Finally, the writer believes that while the findings of 
this thesis are not to be regarded as final, the quantitative 
results presented in the thesis provide a firm foundation for 
the establishment of broad guidelines for po1icy-formulation.
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NOTES AND ABBREVIATIONS
CURRENCY
Except otherwise stated, the unit of currency used 
is the Singapore Dollar which is equivalent to 30 Australian 
cents or 33 United States cents i.e. (S$l = A$0.30 =
US$0.33)
ABBREVIATIONS
Throughout the thesis, the abbreviations
n . a . = not available, and
p . a . = per annum,
GDP = gross domestic product.
NOTATION
The symbols used in this study follows that adopted 
by most inter-industry studies.
CHAPTER 1
THE STRUCTURE AND GROWTH OF THE SINGAPORE 
ECONOMY 1959-70
1.1 Introductory
This thesis is essentially a study in applied economics.
It represents the first attempt to construct an inter-industry 
model of the Singapore economy and the subsequent use of the 
model for analysis and projection of economic structure. The 
application of inter-industry techniques to a study of the 
Singapore economy has, in turn, suggested the formulation of 
a general model with which to describe the process of economic 
growth and structural transformation in the Singapore economy 
since political independence in 1959.
The present chapter of the thesis is largely introductory 
in nature. The earlier sections will be mainly concerned with 
outlining the past pattern of economic growth, and in 
describing the present structure of the Singapore economy. 
Throughout the following sections, the discussion is largely 
confined to the period since political independence in 1959.^
The above description of the structure, problems, and 
economic policies of the Singapore economy over the period 
1959-69 would serve to provide the necessary information with 
which to identify the major areas for inter-industry analysis 
in subsequent chapters of the thesis.
1.2 The Past Pattern of Economic Development
The past pattern of economic development in Singapore 
has been largely trade-oriented and closely tied to the
1. The reasons for restricting the description of the
structure, problems, and economic policies of the Singapore 
economy to the period 1959-70 are both economic and 
statistical. Deliberate efforts at planning for internal 
economic development began with political independence in 
1959. Prior to this, the internal economic policies of the 
colony were largely based upon serving the wider interests 
of the Colonial country. Secondly, important statistical 
series such as gross domestic product by industrial origin 
were only made available in 1968 by the Department of 
Statistics in its first Yearbook of Statistics Singapore 
1967, and presented for the period 1960-67.
2international trading patterns of the nineteenth and early 
twentieth century. Until the post-war era, this was largely 
confined to the trade and economic interests within the 
British empire.
Straddling the East-West trade routes, Singapore's
strategic geographical location together with her natural
deep water harbour, has made her the major port serving the
South East Asian region.^ The growth of the Singapore
economy since its establishment by Sir Stamford Raffles in
1819, has therefore traditionally been explained by reference
2to the growth of her entrepot trade.
The above pattern of economic growth resulted in the 
heavy dependence of the Singapore economy on three principal 
forms of export activity in the period immediately prior to 
independence in 1959. These were:
(a) Entrepot trade, which included not only the purely 
trading functions of buying and selling at a profit 
without any physical transformation of the traded 
commodity, but the sophisticated function of grading, 
breaking-bulk, financing, storage, shipping and in 
many cases, the further processing and refining of 
crude raw materials.
(b) Port activity, which provided an important source of 
Singapore's foreign exchange earnings from the 
provision of port facilities such as wharves, docks, 
bunkering, stevedoring and storage together with 
shipping and ship-repair services.
(c) British military expenditure, which we could treat 
conceptually, from Singapore's viewpoint, as an 
export of security.
1. Singapore, today, is an independent city state situated 
at the tip of the Malay peninsular with a land area of 
some 225 square miles and a population of two million.
2 . The entrepot trade of Singapore is the re-export trade
which takes place through Singapore between the neighbouring 
South East Asian countries on the one hand, and the rest 
of the world, on the other. Conceptually, it can be 
defined as follows:
Entrepot trade = Total Imports plus Total Exports 
less retained imports less domestic exports.
3Table 1.1 below shows that in 1959, the three major 
export sectors, entrepot trade, port activity and British 
military expenditure, together accounted for 33.8 per cent 
of Gross Domestic Product.
Table 1.1
Gross Domestic Product by Industrial Origin 1959
Sector $ mi11ion % of GDP
Primary Production 121.0 6.2
Mining and Quarrying 2 . 4 0.1
Manufacturing 167.8 8.5
Construction 40.3 2 . 1
Electricity, gas, water 45.5 2 . 3
Domestic trade 254.0 12.9
Ownership of Dwellings 84.6 4.3
Government Services 110.4 5.6
Other Services 436.0 22.1
Tourism 42.0 2 . 1
Entrepot Trade 370.0 18.8
Port Activity* 23.0 1.2
British Military Services 271.0 13,8
GDP at factor cost 1 ,968.0 100.0
* Excludes value added in 
Singapore Harbour Board
the dockyard department 
which has been included
of the 
under
manufacturing.
Source : Department of Statistics, Census of Industrial
Production 1959 - Singapore Harbour Board,
Annual Report 1959.
While the economic importance of entrepot trade, port 
activity and British military expenditure can be readily 
appreciated from Table 1.1, it is necessary to stress, at 
the outset, the even more important contribution of these 
sectors in providing the foreign exchange required to meet 
the economy's high import requirements.^- Table 1.2 below
1. The high average propensity to import is, in turn, a 
reflection of the resource-scarce nature of the city 
state economy of Singapore.
4shows that the level of retained imports expressed as a 
percentage of gross domestic expenditure stood between 55 
to 60 per cent over the period 1960-67 for which data on 
retained imports are available.
Table 1.2
The Relation Between Retained Imports and 
Gross Domestic Expenditure 1960-67
Year
Retained 
Imports 
$ mi11ion
Gross Domestic 
Expenditure 
$ million
Retained Imports 
GDE 
%
1960 1,293 2,130 60.7
1961 1,369 2,428 56.4
1962 1,435 2,536 56.6
1963 1,737 2 ,869 60.5
1964 1,600 2,957 54.1
1965 1,791 3,181 56.3
1966 1,907 3,413 55.9
1967 2,330 3,750 62.1
Source : Department of Statistics, An alysis of the External
Trade of Singapore 1967. Unpublished Confidential
Report. Department of Statistics, Yearbook of 
Statistics, Singapore 1967.
In chapter 4 of this thesis, it is shown that, given the 
structure of the Singapore economy in 1967, entrepot trade, 
port activity, British military expenditure and tourism were 
the only net export sectors in the economy, i.e. sectors for 
which total exports exceed direct and indirect imports.^ The
1. The net export contribution of each of the major production 
sectors is derived through the use of the analytical 
inter-industry model. In inter-industry analysis, indirect 
imports refer to the imports embodied in the intermediate 
domestic inputs of the consuming sector, while direct 
imports refer to the imports absorbed by the final (as 
against total) output of that sector. As such, the net 
export contribution of a production section is a better 
indicator of its net foreign exchange earnings or use.
5remaining sectors in Table L I  are net import sectors. As 
such, the Singapore economy could be said to be structured 
upon the two major export sectors, entrepot trade and British 
military expenditure, in that the net foreign exchange earnings 
of these two sectors provides the permissive conditions for 
economic growth in the rest of the economy.^
The above structure of the Singapore economy in 1959 is 
reflected in the industrial distribution of the workforce 
which is derived from the 1957 Census of Population and shown 
in Table 1.3 below.
Table 1.3
Occupational Distribution of the Labour Force in 1957
Numbers
Employed
Nos.
Percent of 
Total
%
Agriculture & Fishing 33,073 7.0
Mining 1,601 0.3
Manufacturing 73,833 15.6
Con struetion 24,628 5.2
Utilities 5,124 1.2
Commerce 121,523 25.8
Transport, Storage & Communications 50,346 10,7
Services 161,280 34 . 2
Source : Singapore, Report on the Census of Population, 1957,
Government Printer, Singapore 1962.
While the workforce estimates in Table 1.3 above are 
not directly comparable with the GDP estimates in Table 1.1 
due to differences in industrial classification, the dependence 
on commerce is clearly shown with 25.8 per cent of the total
1. This model of economic growth in a resource-scarce economy 
is developed fully in Chapters 4 and 5 of the thesis. In 
Chapter 4, it is shown that value added in the traditional 
export sectors set the upper limit to the level of 
production in the rest of the economy in the form of a 
foreign exchange ceiling. It is also shown that much of 
the growth of the other major sectors (particularly the 
service sectors) is se1f-generated.
6workforce enjoyed in this activity. In addition, an important 
component of employment in the service industry would comprise 
employment of local personnel by the British military bases. 
However, it is also important to note that some twenty per 
cent of the workforce were engaged in manufacturing and 
construction in 1957. These two sectors accounted for some 
10.0 per cent of total gross domestic product in 1959.
The above description of the structure of the Singapore 
economy in the period immediately prior to independence serves 
to illustrate the importance of the traditional export sectors 
to the Singapore economy. Taken together, they account for 
approximately one third of gross domestic product and 
employment in the economy. While the remaining two thirds of 
total employment and gross domestic product were attributable 
to the rest of the production sectors in the economy, 
particularly, manufacturing, construction, domestic trade, and 
other services, these sectors were heavily dependent on the 
export sectors, particularly entrepot trade and British military 
services, for their foreign exchange requirements.
1.3 Economic Problems at Political Independence 1959
The above pattern of economic growth of the Singapore 
economy with its heavy dependence on entrepot trade and British 
military expenditure continued virtually unchanged throughout 
the nineteen fifties. However, by the late nineteen fifties, 
it became increasingly apparent that the Singapore economy 
could no longer rely, as in the past, on its traditional 
export sectors to provide the desired foreign exchange, income, 
and employment growth in the sixties and beyond.
In the essence the problem arose as a result of two 
distinct factors. These were:
(a) the stagnation of Singapore's entrepot trade in 
the fifties and its limited growth prospects for 
the sixties,
(b) the high and growing number of unemployed persons 
faced with limited employment prospects.
These factors are discussed in turn below.
7a . Entrepot Trade
Corden and Richter have compiled estimates of the 
approximate entrepot trade of Malaya (including Singapore) 
for the period 1953-61.^ As the authors accepted the I.B.R.D, 
Mission's estimate that Singapore accounts for 90 per cent 
of the total entrepot trade of Malaya, table 1.4 below is an 
estimate of Singapore's share of the entrepot trade of Malaya 
based on the above formula.
Table 1.4
Singapore: Approximate Entrepot Trade 1953-61
$ million
Year Entrepot Trade
1953 1,399
1954 1,447
1955 1,716
1956 1,840
1957 1,955
1958 1,816
1959 1,887
1960 2,007
196 1 1,824
Notes: The above estimates of the entrepot trade of Singapore
excludes Singapore's trade with Malaya.
Source: W.M. Corden and H.V. Richter, op.cit. Table B.12, p.295.
An examination of Table 1.4 shows that Singapore's 
entrepot trade reached a level of approximately $1,850 million 
in 1956 and has fluctuated around that level till 1961. A 
closer examination of Table 1.4 shows that the level of
1. W.M. Corden and H.V. Richter, "Malayan Trade Statistics and 
the Entrepot Trade", in T.H. Silcock and E.K. Fisk (eds)
The Political Economy of Independent Malaya 1963, A.N.U. 
Press, pp.282-97.
2. I.B.R.D. Report on The Economic Aspects of Malaysia (The 
Rueff Report), Government Printing Office, Singapore.
8entrepot trade in the latter period, 1959-61 inclusive, was 
below that prevailing in the period 1956-58. This has led 
to the observation that the entrepot trade sector could not be 
expected to grow substantially in the sixties and beyond.^
This conclusion is largely substantiated by the subsequent 
performance of the entrepot trade sector over the period 
1959-70.^ This is shown in Table 1.5 below.
Table 1.5
Value-Added by Entrepot Trade 1959-70
$ m .
Year Value Added Index 
1959= 100
1959 370.0. 100
1960 381.1 103
1961 388.9 105
1962 378.8 102
1963 441.1 119
1964 286.2 77
1965 307.8 83
1966 349.0 94
1967 408.5 110
1968 538.7 146
1969 666.1 180
1970 636.0 172
Annual Growth Rate 1959-67 = 1.3 per cent
Annual Growth Rate 1959-70 = 6.5 per cent
Source: Singapore, Budget Speech, March 1971
1. As early as 1955 , the I.B.R.D. Report on Malaya and
Singapore gave an explicit account of the limited growth 
potential of the entrepot trade of Singapore. See, I.B.R.D., 
The Economic Development of Malaya, 1953, John Hopkins Press.
2. The series presented in Table 1.5 is the most recent official 
estimate of value-added in the entrepot trade sector and 
differs from the Corden and Richter estimates in that it 
includes the entrepot trade with Malaysia and refers to 
value added as against total entrepot trade. No official 
estimates of total entrepot trade are available for the 
period prior to 1959, hence the use of the Cordon-Richter 
estimates which are to be taken as a rough approximation 
of Singapore's entrepot trade in the earlier period.
9Table 1.5 shows that between 1959-70, the average 
annual growth of entrepot trade was only 6.5 per cent.
However, a closer examination of Table 1.5 shows that the 
level of entrepot trade fluctuated around the 1959 level from 
1960-63, and fell below the 1959 level for the period 1964-66.^ 
It was only during the period 1968-70 that entrepot trade 
showed positive signs of growth as compared to the earlier 
period 1959-67 where the annual growth rate was only 1.3 per 
cent.
b . Unemployment and Demographic Trends
In the inter-census period 1947-57, Singapore 
experienced one of the highest rates of population growth in 
the world of 4.3 per cent per annum. This, in turn, was the 
result of two factors, the high rate of natural increase, and 
net immigration into Singapore largely from Malaya.
Table 1.6 below shows that the population growth rate
of 43.3 per thousand in 1947 was largely due to the high crude
birth rate of 45.9 per thousand. Coupled with a low death
rate of 13.3 per thousand, this resulted in a net rate of
natural increase of 32 .6 per thousand. Net immig r atlon
accounted for 10.7 per thousand or approximately one quarter
o f the to t al growth of population.
Table 1.6
Singapore Population Statistics 1947-57
(per thousand)
Year CBR CD R NRNI NetImmigration
Total Population 
Growth
1947 45.9 13.3 32.6 10.7 43.3
1957 42.5 7 . 3 35.2 7.0 42.5
Source: State of Singapore, First Development Plan 1961-64.
1. The sharp decline in the value-added from entrepot trade 
was the result of Indonesian Confrontation which began in 
November 1963 and ended in 1965. The subsequent 
normalisation of Singapore's entrepot trade with Indonesia 
did not occur until 1968.
10
The high rate of population growth (including net 
immigration) in the inter-Census period 1947-57 resulted in 
a high and increasing rate of new entrants to the labour 
force in the late fifties and early sixties.  ^ This factor 
taken together with the stagnation of the entrepot trade 
sector caused the unemployment situation to worsen rapidly 
in the ten year period 1957-66. The level of unemployment, 
which was estimated to be 5.0 per cent in the 1957 Census 
Report, rose to 9.1 per cent in 1966 when the Sample Household 
Survey was conducted (Table 1.7).
Table 1.7
Singapore: Employment and Unemployment 1957-66
1957 Census 1966 Sample Survey
1. Total Workforce 471,918 542,894
2 . Total Unemployed 24,200 52,600
3 . Total Unemployed without 
working experience 8,349 28,630
4 . Percentage Unemployed
(2) T (l) 5.0% 9.1%
5 . Percentage Unemployed 
(3) T (l) 1.8% 5 . 3%
without working experience
Source: Singapore, Report on the Census of Population, 1957,
Government Printer, Singapore, 1962.
Ministry of National Development, Singapore Sample 
Household Survey, 1966. Report No. 1 - Tables 
Relating to Population and Housing, Government Printing 
Office, 1967.
The Census Report of 1957 showed that, of the 24,200 
persons who were unemployed, 8,347 or 29.1 per cent had never 
worked before. In the 1966 Sample Household Survey, it was
1. However, it is shown in a subsequent section that the rate 
of population growth declined rapidly after 1957. Table 1.10 
below shows that the rate of population growth had fallen 
from 4.1 per cent in 1959 to 1.6 per cent in 1970. This, in 
turn, was due to such factors as the family planning 
programme over the period, increasing urbanisation, the 
higher aspirations and changing age structure of the 
population, and the control of immigration into Singapore 
from Malaysia after 1967.
11
estimated that the number of unemployed persons had doubled 
in the ten year period between 1957-66 to 52,600, of which 
28,630 or 54.4 per cent, had no working experience. These 
statistics show that the increase in unemployment over the 
period 1957-66 was largely made up of new entrants to the 
labour market who were unable to obtain employment.
Table 1.8 below provides, in summary form, the 
Singapore government's attempt to quantify the unemployment 
problem in the First State Development Plan 1961-64.
An examination of the estimated employment needs and 
prospects over the First Plan period 1961-64 shows that, if 
the past pattern of economic growth were to continue, the 
growth of employment (estimated at 10,000 jobs per annum) 
would be inadequate to meet the demand for jobs arising from 
the new entrants to the labour market (approximately 14,000 
per year). The unemployment level which stood at 9.3 per cent 
at the beginning of the First Plan period would have increased 
to 10.2 per cent of a larger workforce at the end of the Plan 
period.
Having outlined the basic economic problems of the 
Singapore economy in the period immediately before and after 
independence, the central economic tasks facing the Singapore 
government in the early sixties were to:
1. reduce level of unemployment which, in 1959, 
stood at 9.3 per cent of the workforce,
2. reduce the dependence of the economy on entrepot 
trade which was already showing signs of 
stagnation in the fifties.
1.4 Economic Strategy
Faced with the task of reducing the level of unemployment 
and diversifying the economy, the Singapore government's 
economic strategy centred upon an "accelerated" industrial­
isation programme aimed at
1. The proposal of an "accelerated" industrialisation 
programme was put forward in the Winsemius Report 
(unpublished) which formed the basis of the Singapore 
Government's economic strategy in the sixties. The term 
"accelerated" referred to the task of providing some 
30,000 new jobs in manufacturing industry over the First 
Plan Period 1961-64.
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(1) providing new employment opportunities to keep 
the unemployment level within socially tolerable 
limits,^
(2) providing and conserving foreign exchange to meet 
the rising import requirements of overall 
Development programmes,
(3) providing and sustaining a high rate of growth
of gross domestic product and per capita income
through the creation of high productivity industries
2with long-term growth prospects.
Of the three objectives listed above, the first was seen 
as the most pressing in the early sixties i.e. the reduction 
in the level of unemployment through rapid industrialisation 
was essentially a short-term objective. The second and third 
objectives i.e. the provision of foreign exchange and higher 
productivity activities were viewed as the longer term 
objectives.1 23
It was envisaged that if the industrialisation programme 
was successfully implemented in the sixties, the industrial 
sector would become the principal generator of income, 
employment and foreign exchange in the Singapore economy by 
the seventies. Overall economic growth would be sustained 
through inter-industry linkages with the growth of the
1. Despite the government's expressed full employment policy, 
the real objective was perhaps a more modest one of 
keeping the unemployment level around 9.0 per cent over 
the next fifteen years after which the pressure from new 
entrants to the labour market would progressively lessen 
when the continuous fall in the rate of population growth 
since 1957 makes itself felt on the labour market by the 
mid-seventies.
2. Given the unique nature of the Singapore economy, a city 
state with no natural resources, the expansion of
•manufacturing industry was, in effect, the only alternative 
available to the policy-makers.
3. In the subsequent appraisal of the economic strategy of 
the government based on the performance of the Singapore 
economy in the period 1959-70, it is shown that the second 
objective appeared as an equally important task in the 
late sixties with the announcement of British military 
withdrawal in 1967 and its consequent effect on the balance 
o f payments.
14
manufacturing sector radiating its impetus outwards to other 
major sectors such as domestic trade, transport, banking and 
finance, construction and other services.
In short, the economic strategy evolved by the government, 
had, as its long term objective, the structural transformation 
of the Singapore economy from an economy dependent on entrepot 
trade and British military services, to an industrial economy.
1.5 Economic Strategy-Implementation
The government's industrialisation strategy which was 
based upon the Winsemius Report'*’ led to the formation of the 
Economic Development Board in 1961. Incorporated as a 
statutory body with a capital of $100 million, the EDB was 
given the responsibility of implementing the government's 
industrialisation policy. Its functions included the 
development of an industrial infrastructure, the administration 
of investment incentives such as pioneer status and tariff 
policy, industrial financing, project evaluation, technical 
training, investment promotion in Singapore and overseas, and 
other related services. In short the EDB became the central 
agency through which private industrialists could obtain all 
the necessary assistance required to set up their industrial 
projects. The assistance ranged from the acquisition of
2industrial sites to industrial finance and tax incentives.
Apart from influencing the pattern of economic growth 
through institutions such as the EDB, the government's economic 
policy was also reflected in the sectoral allocation of public 
capital development expenditures. A comparison of the 
sectoral allocation of public investment expenditure in the 
period prior to, and after independence, shows the shift in
1. United Nations Industrial Survey Mission (Chairman,
Dr. A. Winsemius) A Proposed Industrialisation programme 
for the State of Singapore, Unpublished Restricted Report, 
June 1961.
2. The government's participation in industrial development 
reflected a shift from an essentially passive role to an 
initiating role in the economic development of Singapore. 
However, it should also be stressed that the actual 
implementation of the industrialisation programme was left 
to private enterprise, both local and foreign.
15
emphasis towards economic development expenditures (see Table 
1.9 beiow).
Table 1.9
Sectoral Allocation of Government Development Expenditure
1955-1970
$ million
1955 -59
First
Development
Plan
1961-65
Second 
bevelopment 
Plan
1966-70
$m. % $m. % $m. %
Economic Development 232 .5 48.0 580.8 62.4 1,128.4 67.2
Social Development 229.9 47.6 334.9 36.0 504.1 29.6
Public Administration 21.0 4.4 14.7 1.6 72.0 4.2
Total Public _ . .
Inve s tmen t 483.4 100.0 930.4 100.0 1 , 704.6 100.0
Source : State of Singapore, Second Development Plan, 1966-70
Table II.
The sectoral allocation if public investment in the 
Second Development Plan 1966-70 (unpublished) is broadly 
similar to that of the First Development Plan but with an even 
higher allocation to economic development (67.2 per cent). The 
share of social development expenditure fell from 36.0 per 
cent in 1961-65 to 26.9 per cent in 1966-70 although the 
absolute level of planned expenditure on Social Services was 
higher in the 1966-1970 period ($518 million compared to $334 
million) .
Having outlined the structure and problems of the 
Singapore economy in the early sixties, and the economic 
strategy evolved by the government to meet these problems, 
it remains now to describe, and to appraise, the performance 
of the Singapore economy over the period 1959-70 in the light 
of the above discussion.
16
1.6 The Growth of the Singapore Economy 1959-70
The general economic indicators of the growth of the 
Singapore economy over the period 1959-70 are summarised in 
Table 1.10. These show that the gross domestic product of 
Singapore increased from $1,968 million in 1959 to $4,990 
million in 1970, representing an annual rate of growth of 
14.4 per cent in real terms.
In the same period, the level of gross capital formation 
rose from $151 million, to $1,258 million representing an 
extremely high average growth rate of 66.7 per cent per annum. 
As a result, the share of gross capital formation in GDP 
increased over the eleven year period from 7.7 per cent in 
1959 to 25.2 per cent in 1970. The rapid and sustained 
increase in the rate of capital formation provided the main 
stimulus to economic growth over the period.
At the same time, the rapid rate of growth of gross 
domestic product was associated with a sharp decline in the 
rate of population growth, from 4.1 per cent in 1959 to 1.7 
per cent in 1970. As a result, real per capita incomes of 
Singapore doubled over the period, from $1,246 in 1959 to 
$2,411 million.
Column 7 of Table 1.10 shows that the rapid economic 
growth over the period was accomplished with price stability. 
The consumer price index registered an average annual increase 
of only 1.0 per cent.
In addition, the official external reserves held by 
the Singapore government increased ten-fold over the period, 
from $ 336.2 million in 1959 to $ 3,556 million in 1970 ."'"
While direct estimates of total employment and 
unemployment are not available, the level of registrations 
at the Department of Labour's employment exchange provides 
an indication of changes in the level of unemployment over
1. In 1969, the level of retained imports for consumption 
and capital formation stood at approximately $1,500 
million. The level of foreign exchange reserves in 1970 
is thus equivalent to some twenty eight months supply of 
retained imports for final use i.e. excluding imports 
for intermediate use and imports for re-exports.
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the period 1960-70.^ These estimates, however, are to be 
taken only as a rough indicator of the actual level of unemploy­
ment. Subsequent comparisons with the findings of the 1966 
Sample Household Survey show that the estimates of unemployment
derived from employment exchange registrations tend to be 
2overstated. However, they are still useful as an indicator 
of changes in the level of unemployment over the period.
Given this, Table 1.10 shows that the level of 
unemployment, as denoted by the number of registrants on the 
"live" register of the Employment Exchange, had fallen by 
some 20 per cent in 1970 as compared with 1960. In addition, 
qualitative assessments of recent government statements 
indicate that unemployment ceased to be a major problem by 
1970 .
However, a closer examination of Table 1.10 shows that 
the growth of the Singapore economy, in terms of the above 
indicators, was highly uneven over the period 1959-70. In 
terms of gross domestic product, it was only in the latter 
part of the period that economic growth was rapid and 
sustained. This was, in part, a reflection of the political
, 3situation in the earlier part of the period. Between 1963-65, 
the economic growth of the Singapore economy was adversely 
affected by two political factors, Indonesian confrontation 
between 1963-65,and political separation from Malaysia in
1. The annual surveys of employment conducted by the 
Department of Labour are not comprehensive in coverage. 
Prior to 1968 when the Employment Act was enacted, the 
survey of employment was restricted to industrial clerks 
and workmen, shop assistants and clerks and was estimated 
to cover approximately one third of the total workforce.
In 1968 the coverage was extended, but again, this was not 
comprehensive. In March 1970, the Department of Labour's 
estimates of the total workforce (excluding armed services 
domestic services and certain other categories) was 420,196 
persons as against the Sample Household Survey estimate of 
542,894 persons in 1966, and the 1957 Census estimate of 
471,500 .
2. The 1966 Sample Household survey, undertaken by the 
Economic Research Centre and the Ministry of National 
Development, gives an estimate of the unemployment of 
52,600 persons in 1966 as against 71,705 registrants on 
the Employment Exchange in that same year.
3. It is shown in subsequent sections that part of the 
explanation for the uneven pattern of economic growth over 
the period 1960-70 lies in the time-lag involved in the 
industrialisation process and the structural transformation 
of the economy.
19
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As a result, the rate of growth of gross domestic product 
was lowest in the period 1963-65 when Singapore was part of 
Malaysia. In these years, the average annual growth rate 
of GDP was 5.7 per cent as against 6.5 per cent in the earlier 
period 1959-62. In the period after 1966, Singapore experienced 
a rapid and sustained phase of economic growth with an annual 
average growth rate of GDP of 14.7 per cent. A high rate of 
capital formation was sustained despite the political situation 
between 1963-65. Compared to the growth of GDP the growth of 
gross capital formation was more uniform throughout the period. 
Table 1.10 shows that the annual growth rate of Gross Capital 
formation for the above three periods was 24.0 per cent,
21.4 per cent and 46.1 per cent respectively. However, as 
with the growth of gross domestic product, the rate of growth 
of gross capital formation between 1966-70 was double that of 
the two earlier periods. As a result, gross capital formation 
accounted for 25.2 per cent of gross domestic product in 1970 
as against 15.6 per cent in 1965 and 6.9 per cent in 1960.
The level of unemployment (as given by the number of 
registrants on the Employment Exchange) reached a peak in 
1967 and declined sharply after 1968. By 1969, the level of 
registrants on the Employment Exchange had fallen below the 
1960 level, and declined further in 1970. The high level of 
unemployment between 1964-67 indicates that the annual growth 
rate of GDP of some 10.0 per cent over the period was 
insufficient to keep the unemployment level from rising. It 
was not till 1969 and 1970 with annual growth rates of gross 
domestic product of some 14.5 per cent that the unemployment 
level was significantly reduced.
The rapid rate of growth of gross domestic product and 
the sharp decline in the level of unemployment over the period
1. In 1963, Singapore became part of the newly formed
Federation of Malaysia. In that same year, Indonesia 
carried out its policy of confrontation against Malaysia 
which lasted till 1965. In August 1965, a political 
separation between Singapore and Malaysia took place, and 
Singapore became an independent republic.
20
1968-70 were largely the result of the growth of the 
manufacturing sector in that period. Table 1.11 below shows 
that industrial growth accounted for 4.2 and 5.3 per cent 
(or approximately a third) of total GDP growth in 1969 and 
1970. In addition, the number of new jobs generated in the 
manufacturing sector for these two years exceeded the total 
supply of new entrants to the labour market each year resulting 
in a significant decline in the back-log of unemployment in 
1970 .
Table 1.11
The Contribution of the Manufacturing Sector to Total
GDP 1969 and 1970
Gross Value Added Increase over Previous Year
1969 1970
Manufacturing Sector $m. 181 256
Total GDP $m. 583 724
Manufacturing as
% of GDP % 31.0 35.3
Annual Increase in
GDP % 13.7 15.0
Contribution of Manu -
facturing to annual
increase in GDP % 4.2 5 . 3
Actual Employment in manufacturing 25,925 25,691
Second Development Plan - New
Entrants 24,000 24,000
Source: Singapore, Budget Speech, March 1971 .
Table 1.8.
1.7 Comparison of Planned and Actual Growth Rates
It may be useful, at this stage, to compare the actual 
growth of the economy over the period with the targets set 
out in the First and Second Development Plans. A comparison 
between actual and planned growth rates over the First Plan 
period 1961-65 is given in Table 1.12 below.
21
Table 1.12
Planned and Actual Growth Rates 1961-65
First Develop- Actual Growth
Economic 
Indicators
Percentage
annual
increase
ment Plan 
Planned 1961-65 Actual 1961-65
GDP Annual growth % 6 . 7 7 . 5
Capital
Formation II 20.0 2 3.5
Per Capita 
Income II 3 . 5 4 . 4
Population ll 3 . 5 2 . 5
Employment Nos. per annum 17,500 11,750*
Industrial Nos. per annum 7,500 4,750*
Unemployment
period
Nos. at end of
20,000 56,300* *
based on direct estimates of employment and unemployment 
derived from the Second Development Plan.
** the unemployment estimate of 56,300 in 1965 is similar to 
that shown in the Employment Exchange registrations of 
57,711 for that year.
Source: State of Singapore, First Development Plan 1961-64,
paras. 6.12, 6.24 and 6.42.
State of Singapore, Second Development Plan 1966-70, 
Table 2.7, Table 1.10.
This shows that the actual rates of growth of gross 
domestic product, capital formation and per capita incomes 
exceeded plan targets over the First Plan period. In addition, 
the population growth rate registered a significant decline 
over the period. However, the growth rate of employment, 
particularly industrial employment, was below the planned 
rates. Over the First Plan period, an average of 11,750 jobs 
per year were created as against the 17,500 jobs required 
each year to reduce the level of unemployment to some 20,000 
persons by 1965. As a result, the unemployment situation 
worsened at the end of the First Plan period.^
1. The level of unemployment at the beginning of the Plan 
period was estimated to be 46,000, as against 56,300 at 
the end of the period.
2 2
A comparison of planned and actual growth rates over 
the Second Development Plan period 1966-70 (Table 1.13) shows 
that average actual growth rates of gross domestic product, 
gross capital formation and per capita incomes over the period 
1966-70 were more than double the planned rates of growth set 
out in the Second Development Plan.
Tab1e 1.13
Planned and Actual Growth Rates 1966-70
Second Develop- Actual Growth
Economic 
Indicators
ment Plan 
Planned 1966-70 Actual 1966-70
GDP % annual 
increase
7 . 0 14.7
Capital
Formation ll 17.5 46.1
Per Capita
Income ll 4 . 2 11 . 7
Population II 2 . 8 1 . 6
Employment Nos. per year 19,000 n . a .
Industrial
Employment II 9,000 15,800*
Unemployment At end of period 35,000 4 3,555**
* Based on industrial census covering establishments employing 
10 or more persons.
** Based on registrations on the Employment Exchange.
Source : State of Singapore, Second Development Plan, 1966-70.
Table 1.10.
Singapore Budget Speech 1971, March 1971.
The high growth rate of gross domestic product and gross 
capital formation between 1966-70 resulted in a fall in the 
level of unemployment from 56,300 in 1965 to 43,555 in 1970. 
This was still slightly above the projected level of unemploy­
ment in 1970 of 35,000, which was expected to be achieved with 
a projected rate of increase of gross capital formation of 
17.5 per cent. The reduction in the level of unemployment was 
due largely to the increase in industrial employment in the 
manufacturing sector of 15,800 new jobs per annum as against 
the projected rate of 9,000 jobs per annum.
The comparison of planned and actual rates of economic 
growth in terms of the above indicators shows a wide 
discrepancy between plan targets and actual growth rates 
particularly over the Second Plan period. In particular, 
there appears to have been a serious underestimation of the 
actual rate of growth of capital formation and gross domestic 
product required to keep the unemployment level at, or below, 
the level in the early sixties, given the high annual rate of 
new entrants to the labour force over the period.
1.8 Structural Transformation 1959-70
The above pattern of economic growth over the period 
1959-70 is reflected in, and can be explained by, the 
changing structure of the Singapore economy in that period.
The contribution of the major economic sectors to gross 
domestic product over the period is given in Table 1.14.
The changes in the industrial composition of gross 
domestic product, and the growth rate of the various economic 
sectors between 1959 and 1970 are given in Table 1.15 below.
Between 1959-70, the gross domestic product contribution 
of the manufacturing sector increased at an average annual 
rate of growth of 52.8 per cent. As a result, the share of 
manufacturing in GDP increased from 8.5 per cent in 1959 to 
20.5 per cent in 1970. By 1970, the manufacturing sector 
emerged as the largest single contributor to gross domestic 
product, compared with 1959, when it ranked only fifth behind 
other services, entrepot trade, British military services and 
domestic trade.
Other sectors which experienced relatively rapid rates 
of growth over the period were construction, domestic trade, 
government services, other services and tourism. Of these, 
construction, domestic trade and tourism registered increases 
in their relative shares in GDP over the period, while the 
share of other services in GDP declined over the period.
The contribution of Entrepot trade to gross domestic 
product declined from 18.8 per cent in 1959 to 11.4 per cent 
in 1970. British military services experienced a similar 
decline in its share of gross domestic product, from 13.8 per 
cent in 1959 to 7.3 per cent in 1970. Taken together, these
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Table 1.15
Gross Domestic Product by Industrial Origin 1959- 70
( at current market prices)
GDP Contribution Percentage GDP 
Contribution
A v .annual 
Growth rate
1959 1970 1959 1970 1959-70
Sector $m $ m % % %
Primary Production 121.1 162.2 6.2 2.9 3.0
Mining & Quarrying 2.4 12.0 0.1 0.1 28.8
Manufacturing 167.8 1,141.5 8.5 20.5 52.8
Construction 40.3 290.4 2 . 1 5 . 2 56.4
Utilities 45.5 136.0 2 . 3 2.4 18.0
Ownership of 
Dwe1lings 84.6 206.9 4 . 3 3.7 13.1
Domestic Trade 254 .0 1,059.0 12.9 19.0 28.7
Government Services 110.4 393.6 5.6 7 . 1 23.3
Other Services 271.0 849.1 22.1 15.3 18.5
Entrepot Trade 370.0 6 36.0 18.8 11.4 6.5
British Military 
Services 271.0 405.4 13.8 7 . 3 4.5
Port Activity 2 3.0 62.8 1.2 1 . 1 15.7
Tourism 42.0 272.4 2 . 1 4.9 49.9
GDP factor Cost 1,968.0 5,564.5 100.0 100.0 16.6%
Source: Table 1.14.
two traditional export sectors which together accounted for 
one third of GDP in 1959 were responsible for less than one 
fifth of GDP in 1970.
The above analysis shows that in the eleven-year period 
between 1959 to 1970, the Singapore economy had undergone a 
significant structural change. By 1970, it had become 
increasingly dependent on its manufacturing sector and had 
reduced its traditional dependence on entrepot trade and 
British military expenditure. This is reflected in the 
significant increase in the share of manufacturing in GDP and 
the sharp decline in the share of entrepot trade and British
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military services over the period. The significance and 
magnitude of the structural transformation over the period 
can be further shown by the fact that in 1970, the 
contribution of manufacturing sector had exceeded that of the 
entrepot trade and British military sectors taken together.
In 1959 the gross value added in these two sectors was four 
times that of the manufacturing sector.
The importance of the manufacturing sector in determining 
the rate and pattern of economic growth in the Singapore 
economy over the period 1959-70 merits a separate analysis of 
industrial growth over this period.
1.9 Industrial Growth 1959-70
The principal indicators of industrial growth over the 
period 1959-70 are set out in Table 1.16. They show that 
the industrialisation programme did not gain momentum till 
the latter part of the period. A close examination of the 
rate of industrial growth over the period shows that the 
growth of output, value added, direct exports and employment 
in the manufacturing sector in the three year period 1968-70 
exceeded that of the previous nine years from 1959-68.
The rapid growth of the manufacturing sector over the 
period 1961-70 can be largely attributed to the wide-range 
of new manufacturing industries established since 1961 in 
response to the government's industrialisation policy, and 
to the range of investment incentives offered through the 
Economic Development Board. A partial coverage of these new 
manufacturing industries is provided by the annual survey of 
pioneer industries conducted by the Economic Development Board.
1. The contribution the pioneer industries to total industrial 
growth is to be taken only as an indicator of the 
contribution of the new manufacturing establishments 
established since 1961 to total industrial growth. This is 
due to the fact that a significant number of new manu­
facturing companies, particularly those engaged in ship- 
repairs and shipbuilding, wood products and printing are 
not pioneer companies. Pioneer status, which carried with 
it a specified period of tax exemption ranging from three 
to five years, are only accorded to those manufacturing 
companies establishing new industrial processes.
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T a b l e  1 . 1 6
P r i n c i p a l  S t a t i s t i c s  o n  I n d u s t r i a l  G r o w t h  1 9 5 9 - 7 0
N o . o f
E s t a b l i s h m e n t s O u t p u t
V a l u e -
A d d e d
D i r e c t
E x p o r t s
N o . o f  
W o r k e r s
$m $m $m
1 9 5 9 531 399 143 n .  a . 2 5 , 6 0 7
i 9 6 0 54 8 46 6 142 164 2 7 , 4 1 6
1961 5 6 2 5 1 8 174 179 2 7 , 5 6 2
1 9 6 2 6 0 5 6 6 0 202 2 1 7 2 8 , 6 4 2
1963 8 5 8 844 2 5 3 2 24 3 6 , 5 8 6
1964 9 3 0 9 2 8 282 26 6 4 1 , 4 8 8
1 9 6 5 1 , 0 0 0 1 , 0 8 6 3 4 8 349 4 7 , 3 3 4
1 9 6 6 1 , 1 2 3 1 , 3 2 6 41 5 4 0 5 5 2 , 8 0 7
1967 1 , 2 0 0 1 , 6 8 7 4 7 9 5 0 8 5 8 , 3 4 7
1 9 6 8 1 , 5 8 6 2 , 1 7 6 6 1 2 5 9 8 7 4 , 8 3 3
1 9 6 9 1 , 7 1 4 3 , 2 1 4 8 5 7 1 , 2 6 5 1 0 0 , 7 5 8
1970 1 , 8 2 5 3 , 9 8 3 1 , 1 0 4 1 , 7 0 8 1 2 6 , 4 4 9
C u m u l a t i v e
I n c r e a s e
1 9 5 9 - 6 8 1 , 0 5 5 1 , 7 7 7 4 6 9 43 4 4 9 , 2 2 6
C u m u l a t i v e
I n c r e a s e
1 9 6 8 - 7 0 2 3 9 1 , 7 9 7 4 9 2 1 , 1 1 0 5 1 , 6 1 6
*
T h e a b o v e  s t a t i s t i c s o n  i n d u s t r i a l  g r o w t h r e l a t e s t o
i n d u s t r i a l  e s t a b l i s h m e n t s  c o v e r e d  b y  t h e  A n n u a l  
C e n s u s  o f  I n d u s t r i a l  P r o d u c t i o n  a n d  e m p l o y i n g  10 o r  
m o r e  p e r s o n s .  I n  a d d i t i o n ,  t h e  a b o v e  s t a t i s t i c s  
e x c l u d e s  r u b b e r  p r o c e s s i n g .
S o u r c e ; S i n g a n o r e ; B u d g e t  S p e e c h . M a r c h  1971» T a b l e  H .
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An attempt is made in Table 1.17 to assess the contribution 
of the pioneer establishments to total industrial growth over 
the period 1961-69.
In addition to describing the rate and pattern of 
industrial growth over the past decade, it is useful to 
consider the contribution of the various manufacturing 
industries to the growth of the industrial sector over the 
period (Table 1.18).^ The major contributors to total 
industrial growth over the period were petroleum products, 
shiprepairs and shipbuilding, textiles and apparel, electrical 
products, food, wood and cork, basic metals, metal products 
and miscellaneous manufacturing. On the other hand, the 
contribution of sectors such as beverages, tobacco, furniture 
and fixtures, printing and publishing, paper products and 
machinery declined in importance over the period.
As a result of the above changes, the industrial structure 
in 1969 was significantly different from that in 1962. This 
can be shown by comparing the percentage shares of the various 
manufacturing industries to total value-added in the 
manufacturing sector in 1962 and 1969 (Table 1.19).
1. The year 1962 was chosen as the base year as earlier 
industrial censuses (1959-61) do not provide separate 
data on important sectors such as shiprepairs and ship­
building and petroleum products.
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Table 1.19
Percentage Shares of Total Value-Added in 
Manufacturing by Ma.jor Industry Groups 1962-69
CIP
Code Industry Group 1962
i
1969
i
Percentage
Change
1962-69
T "
20 F ood 8.7 7.9 -0.8
21 Beverages 13.5 3.7 -9.8
22 Tobacco 6.0 2.8 -3.2
23+24 Textiles & Apparel 1.5 4.8 + 3.3
23 Wood & Cork 5.0 6.1 + 1.1
26 Furniture & Fixtures 1.6 1.4 -0.2
27 Paper & paper products 0.9 1.3 + 0.4
28 Printing & publishing 14.2 5.1 -9.1
29 Leather & Leather prod. 0.2 0.3 + 0.1
30 Rubber products 1.2 2.0 +0.8
31 Chemicals & chem.prod. 4.1 5.3 + 1.2
32 Petroleum products 9.1 18.3 + 9.2
33 Non-Metallic minerals 7-7 3.4 -4.3
34 Basic-Metals 1.9 3.0 + 1.1
35 Metal Products 7.1 6.2 -0.9
36 Machinery 4.1 2.4 -1.7
37 Electrical Products 3.1 5.5 -2.4
38-1 Shiprepairs & s/building 5*5 13.1 + 7.6
38-2 Transport Equipment 3.0 3.3 +0.3
39 Mis.mftg. industry 1.6 3.9 + 2.3
Total 100.0 100.0 0.0
Source: Table 1.17
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1.10 Appr aisal
It was established earlier that the main objectives of 
the government's economic policies in the sixties were to reduce 
the level of unemployment and the dependence of the economy 
on entrepot trade. Rapid industrialisation was adopted as the 
solution to both these problems of employment-creation and 
structural transformation.
While the two objectives appear to have been largely met 
by the end of 1970, the turning point in the government's 
efforts to keep the unemployment level from rising and to 
effect a rapid transition to an industrialised economy did 
not come until 1968. Indeed, between 1959-67, there appeared 
to be a serious conflict between the two major objectives. 
Despite the impressive, albeit, uneven growth of gross 
domestic product, capital formation, per capita incomes, and 
the manufacturing sector over the period 1959-67, the 
unemployment level rose from 46,000 in 1959 to 72,000 in 1967, 
representing a rise of some 55.0 per cent.^ The Singapore 
economy experienced a phase of rising incomes and capital 
formation accompanied by rising unemployment particularly 
over the period 1965-67.
In 1968 when the rise in the level of unemployment 
appeared to have been checked, the British government 
announced its policy of phased military withdrawal which was 
to be completed by 1971. The economic impact of British 
military withdrawal on the Singapore economy over the next 
few years can readily be appreciated if we consider that, in 
1968, British military expenditure accounted for 10.7 per 
cent of GDP, provided employment for some 40,000 workers, and 
contributed one third of the economy's foreign exchange 
earnings.
1. While comprehensive estimates of the total workforce in 
1967 are unavailable, the estimate of the total workforce 
of 542,894 at the end of 1966 provided by the 1966 Sample 
Household Survey can be used as a rough indicator of total 
unemployment in 1967. If we assume that an additional 
20,000 new jobs were created in 1967, then the rate of 
unemployment in 1967 stood at approximately 12.8 per cent 
of estimated workforce of 563,000.
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These economic and political developments over the 
period 1959-68 had a significant effect on the Singapore 
Government's attitude to economic planning and led to the 
abandonment of all formal attempts in the mid-sixties.  ^
Hatzfeldt, in a study on economic development planning in 
Singapore sums up the change in the attitude of the government 
over the period 1961-68 as:
"The change from a commitment to formal planning 
in the early sixties, to disillusionment in the
2middle sixties, and the recent loss of faith..."
Instead, . . ."the government, and again, that is
principally Dr.Goh, seems to have concluded that
at the moment, a crash program in improving
statistics and research takes precedence over
3formal planning."
More tangible indicators of the decision to remove all
attempts at formal planning in the latter part of the sixties
were the non-publication of the Second Development Plan
1966-70, and the dissolution of the Economic Planning Unit
(which was responsible for the preparation and administration
of the First and Second Development Plans) in 1968.
Hatzfeldt lists the two major reasons for the abandonment
of formal planning as, "the poverty of the statistical data
needed for planning", and "the openness of the Singapore
economy and the resulting susceptibility to autonomous change
4...and the uncertainties introduced by external factors."
1. The economic factors were the unsuccessful attempts at 
longer-range macro-economic planning as evidenced by the 
discrepancy between plan targets and actual growth rates 
over the First Development Plan Period and rising 
unemployment in spite of the rapid growth of GDP and 
capital formation and industrialisation particularly over 
the period 1965-67. The political factors were 
Indonesian confrontation 1963-65, separation from Malaysia 
in 1965, and British military withdrawal 1968-71.
2. H. Hatzfeldt, Economic Development Planning in Singapore , 
Draft prepared for the Ford Foundation, Bangkok, December 
1968 , p .31.
3. H. Hatzfeldt, ibid., p.30.
4. H. Hatzfeldt, o p .cit., p.29-30.
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While the broad economic policy guidelines set out in 
the First and Second Development Plans were retained, a new 
piecemeal approach to economic policy formulation was adopted 
by the Singapore government in 1968 and was characterised by 
quick responses to changing economic conditions. Economic 
research and analysis, together with policy measures based 
on such research, were essentially short-term in nature and 
conducted at the micro-economic level with each problem 
being considered separately.
The short term measures evolved by the Singapore Govern­
ment to promote rapid export-oriented industrial growth to 
offset the income, employment and foreign exchange effects 
of phased British withdrawal appear to have been largely 
successful.1 This is indicated by the rapid growth and 
structural transformation of the Singapore economy between 
1968-70, and the reduction in the level of unemployment in 
1970 .
The success of the above ad hoc measures shows that the 
absence of formal longer-range planning, and lack of 
comprehensive economic research on policy-measures, appear 
to have had very little effect on economic growth in the 
latter part of the sixties.
1. The short-term policy measures ranged from the
establishment of new institutions to cope more effectively 
with the industrialisation process in Singapore, the 
setting up of trade and investment promotion centres in 
major investing countries, to labour legislation aimed 
at preserving wage stability and industrial peace, and 
fiscal incentives for new large-scale export-oriented 
industries. In addition, the government undertook a 
counter-recession programme for 1968-71 which provided 
for significant increases in public sector outlays together 
with measures aimed at inducing added investment expenditure 
in the private sector particularly in manufacturing and 
tourism. Of these measures, labour legislation and the 
setting up of overseas investment promotion centres by 
the EDB have played the most important role in attracting 
foreign investment on a scale hitherto unknown to 
Singapore. In his budget speech on March 1971, the Minister 
of Finance, disclosed that:
"In manufacturing, the leading growth sector in the 
Singapore economy, a record number of very large projects 
by well known international companies were announced in 1970 
and are now in the pipeline. The amount of such commitments 
in 1970 exceeds the total of all foreign investments in 
manufacturing industry made in Singapore to date. At the 
beginning of 1971, it was estimated that the figure for 
total foreign direct investments in fixed assets in 
manufacturing industries, including approved commitments 
stood at $1,700 million, compared with an actual cumulative 
figure of $600 million at the end of 1971."
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However, the increasing complexity of the Singapore 
economy, together with the growing scarcity of manpower 
resources and suitable industrial land arising from the high 
rate of new capital inflow into manufacturing industry, means 
that increasingly complex problems of resource allocation 
will have to be faced in the seventies.
While the current ad hoc approach to economic research 
and po1icy-formulation may have worked well in the sixties 
where the problem was to promote virtually any form of economic 
activity in view of the unemployment problem, the increasingly 
complex problems of resource allocation associated with a 
full employment industrialised economy in the seventies will 
require longer-range and comprehensive research to assist in 
the establishment of guidelines for policy formulation, 
particularly the establishment of industrial priorities.^
For example, it is apparent that a given level of investment 
in petroleum refining will have quite different effects on 
the balance of payments, wages and employment, and income 
growth than an equivalent investment in textiles or ship­
building, or some other form of economic activity such as 
construction. Moreover, these industries will have quite 
different input and output structures and will generate 
relatively different inter-industry effects on the rest of 
the economy.
While the need for a comprehensive and longer-range 
approach to economic policy has been generally recognised, a
1, The fundamental change in the nature of the economic 
problems facing the Singapore economy in the seventies 
has been recognised by the Singapore government. In his 
recent Budget Speech on March 10 1971, the Finance
Minister, Mr. Hon Sui Sen stated, "In order to get the 
greatest advantage and to maximize benefits from these 
new trends, however, Singapore must also readjust 
priorities to evolve what may be called an optimum 
investment policy...in promoting industrial projects, it 
is necessary to be more selective. Increasingly emphasis 
will have to be placed on those industries with world-wide 
markets, with scope for progressive growth in technological 
content...indeed, we are already restricting certain types 
of industry with low technology which are set up purely 
on short-term considerations".
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number of other factors have emerged to strengthen the case 
for more comprehensive economic research.
On the statistical side,serious efforts have been made
by the Department of Statistics to extend the range and
publication of statistical series, and to expand the coverage
1and quality of statistical data at the primary level. In a 
subsequent chapter, it is shown that, from experience gained 
in the collection of inter-industry data for this study, the 
statistical problem was not so much the poverty of 
statistical data as Hatzfeldt alledges, but the availability 
and dispersion of both the secondary and primary data.
On the economic side, the process of structural 
transformation leading to a sharp reduction in the 
dependence of the economy on entrepot trade and British 
military expenditure has meant that the economy is now less 
susceptible to external influences. It will be recalled that 
this was one of the major reasons given for non-p1anning.
Given the above factors, the case for an inter-industry 
study of the Singapore economy lies in the need for further 
research on the structure and functioning of the Singapore 
economy.
The present attempt to compile a comprehensive set of 
inter-industry accounts for the Singapore economy would serve 
to provide a comprehensive statistical description of the 
Singapore economy in the form of an inter-industry table, 
which will form the empirical base for subsequent analysis 
of the Singapore economy.
By providing a comprehensive empirical and analytical 
framework with which to describe and isolate the major 
structural relationships in the Singapore economy, an inter­
industry study would serve as an important additional tool of 
economic analysis. In this way, the present inter-industry 
study could serve as a valuable supplement to present forms 
of partial economic analysis, particularly as an aid to 
longer-term policy formulation.
1. This point is discussed at length in chapter 2 in a brief 
review of the statistical system. However, it is 
interesting to note that, in June 1968, a Presidential 
Commission on Statistical Activities was appointed to 
review the statistical 'system and to recommend measures 
to overcome major statistical gaps.
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CHAPTER 2
THE 1967 INTER-INDUSTRY TABLE OF THE SINGAPORE ECONOMY
2.1 In t roduc to ry
Inter-industry economics is essentially concerned with 
describing and analysing the economic interdependence 
between production sectors in an economy. Accordingly, 
inter-industry economics involves the study of the flow of 
intermediate goods and services between productive sectors in 
the economy, their factor requirements, and their contribution 
to final demands.
The first step in carrying out an inter-industry study 
is to record the intermediate and final flows of good and 
services taking place between the production sectors in the 
economy, and between these sectors and the rest of the world 
in a given period. The theoretical accounting framework for 
recording these flows is provided by the inter-industry 
table.
In this chapter, we shall be primarily concerned with 
the compilation of the inter-industry table for the 
Singapore economy in 1967. The first part of the chapter will 
be concerned with outlining the methods and problems involved 
in the collection of the basic inter-industry data during 
fieldwork in Singapore. The remaining part of the chapter 
will be largely devoted to describing the compilation 
procedures used in the construction of the Singapore inter­
industry table.
2.2 Fieldwork Procedure and Technique
a . Planning Phase
The first four months of this study was spent 
preparing a detailed research proposal and in outlining the 
data-collection or fieldwork programme entailed in the project.
The original research proposal was to undertake an 
inter-industry study of Singapore manufacturing industries 
for 1967. The decision to restrict the scope of the study
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to include only the manufacturing sectors was based on the 
belief that suitable statistical data for inter-industry 
purposes did not exist in the case of the non-manufacturing 
sectors. Accordingly, planning for the fieldwork programme 
was undertaken as outlined below.
The first step was to outline and examine in detail, 
the information collected by the survey questionnaires of the 
two principal sources of statistical data on the manufac­
turing sector in Singapore. These were the Annual Census of 
Industrial Production conducted by the Department of 
Statistics and covering all manufacturing establishments 
employing ten or more workers, and the Annual Survey of 
Pioneer and Jurong Industries conducted by the Economic 
Development Board covering selected manufacturing establish­
ments set up since 1961. The purpose of examining the survey 
questionnaires was to determine the additional information 
obtainable from these primary statistical sources as the form 
in which the industrial statistics were published was too 
highly aggregated for inter-industry compilation purposes.
Having determined the additional data required for the 
inter-industry research proposal, the next step was to seek 
access to these confidential returns. Access to the 
confidential returns of the 1967 Census of Industrial Production 
was granted officially by the Singapore Government, and in the 
case of the survey returns of Pioneer and Jurong Industries, 
by the Economic Development Board.
The final stage in the planning phase was the 
preparation of detailed worksheets for recording the primary 
data from the above official sources. In addition, a 
second questionnaire was prepared aimed at obtaining further 
supplementary information from a proposed field survey of 
industrial establishments.
b . Data-Collection from the Department of Statistics 
and the EDB
The extraction of primary data from the individual 
industrial census returns was carried out in the Department 
of Statistics on a confidential basis. Primary data for 
inter-industry use were extracted from the returns of 1,245
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industrial establishments and transferred to prepared 
worksheets.1 2 The primary data on individual establishments 
were then aggregated into their respective industry groups 
at the four digit level of aggregation in accordance with 
the published statistics. The basic worksheets containing 
individual establishment data were then returned to the 
Statistician and only the aggregated data at the industry 
group level were retained.
A similar data-col1ection procedure was adopted for 
extracting inter-industry data from the returns of the 
Economic Development Board. In addition to the primary data 
obtained from examining the Survey returns of some 189 
pioneer and Jurong establishments, additional detailed data 
on non-material manufacturing costs were obtained from the
2audited financial statements of the EDB pioneer companies. 
Separate worksheets were used to extract production cost 
data from the manufacturing and profit and loss accounts 
of these companies.
c. Field Survey of Manufacturing Establishments
While the information sought by the industrial census 
questionnaires were adequate for national accounting purposes, 
it was recognised at the outset that further information 
relating to inter-industry flows was needed for inter-industry 
purposes. In particular, it was necessary to seek further 
information on the sources of raw materials used, and on 
details of inter-industry sales of the major industry groups. 
This, in turn, was expected to lead to a significant 
qualitative improvement in the estimates of domestic inter­
industry flows.
In addition to information on inter-industry purchases 
and sales, other data sought in the field survey included
1. A detailed account of the primary data extracted from the 
Industrial Census and EDB returns is given in a subsequent 
section under compilation procedure.
2. Jurong establishments in this context refer to establishments 
which do not have pioneer status but are located at the 
Jurong Industrial Estate.
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the import-replacement potential of major imported raw 
materials, possibilities of further integration, both 
vertical and horizontal, market growth prospects, and the 
range of commodities or services provided by the establish­
ments in each of the major industry groups.
d . Survey Techniques
A pilot survey was carried out to test the response of 
manufacturing establishments to the detailed survey 
questionnaire prepared prior to fieldwork in Singapore. The 
survey questionnaire and covering letters are shown in 
Table 1.1 of Appendix I. The survey questionnaires together 
with covering letters were mailed to some 30 establishments 
in the first major industry group, food manufacturing. The 
selection of establishments was based on a stratified sampling 
frame with one half of the sample comprising establishments 
employing 50 or more workers, the "large" establishments, and 
the other half comprising establishments employing between 
10-4 9 workers.
The mail survey was followed up within a week by 
telephoning the managers of these thirty establishments and 
requesting an interview. The response rate from the 15 
larger companies was satisfactory as 9 out of the fifteen 
agreed to be interviewed. Of the smaller establishments, 
only 4 out of fifteen were prepared to grant interviews.
In the subsequent interviews, all except one of the 
nine managers of the larger establishments stated that the 
questionnaire required far too much time and effort to 
complete. Only two of the nine companies had attempted to 
complete the questionnaire before the interview.
In most cases, the data sought were not recorded in 
the form required by the survey questionnaire. In addition, 
a number of companies stated that they were not prepared to 
disclose such a detailed account of their operations even 
if the data were readily available. There were also a 
number of conceptual difficulties over terms used in the 
questionnaire. Concepts such as excess capacity, marginal 
labour and capital requirements were unfamiliar terms which 
many found difficult to grasp despite efforts to clarify these 
concepts at the interviews.
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The smaller companies, many of which had only 
rudimentary accounting systems, were simply not able to 
provide the detailed information sought. Only one of the 
four companies interviewed was able to provide reasonably 
comprehensive answers to the questions set out in the 
questionnaire. Only general information on the sources of 
raw materials used (imported or domestic inputs), inter­
industry sales, market growth prospects and trade margins 
were obtained.
As a result of the pilot survey, a new and simplified 
survey questionnaire was prepared and used in the subsequent 
field survey of manufacturing establishments. The revised 
survey questionnaire is shown in Table 1.2 of Appendix I.
As indicated above, the questionnaire was primarily designed 
to supplement the data already available in the industrial 
census. The additional data sought in the revised survey 
questionnaire was therefore essentially qualitative in 
nature. In addition to the basic questions set out in the 
revised questionnaires, information on the import-replacement 
potential of imported raw materials and the scope for further 
integration, were sought in factory interviews.
In addition to simplifying the survey questionnaire, 
the use of a stratified sampling frame was abandoned because 
of the anticipated variation in response rates between the 
larger and smaller manufacturing establishments. Instead, 
it was decided to attempt a complete coverage of the large 
establishments as they were by far the most important group 
in terms of contribution to output, value-added and employment. 
The 1967 Industrial Census shows that establishments employing 
more than 50 persons comprised 22.8 per cent of total 
manufacturing establishments, but accounted for 77.3 per cent 
of total output, 78.1 per cent of value added and 64.2 per 
cent of total employment.^
Only a small number of the smaller establishments 
in each industry group was sampled in each industry group,
1. Department of Statistics, Annual Census of Industrial 
Production 1967, Summary Table II, p.7.
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except where they were predominant, as in sawmilling and 
printing. In these cases, a larger random sample of the 
smaller industrial establishments was used.
In the subsequent field survey, approximately 80 per 
cent of the establishments contacted responded favourably to 
the survey questionnaire. In most cases the questionnaires 
themselves were filled out during the factory interviews.
In all, the field survey took some five months to complete 
and included some 250 industrial establishments representing 
all industry groups.
e . Updating the Inter-Industry Data on the 
Manufacturing Sector for Projection and Forecasting 
Purposes.
The final phase of the fieldwork programme in 
Singapore was spent obtaining data on new manufacturing 
establishments which commenced operations, or were in the 
implementation stage, in 1968 and the first half of 1969. In 
all, data on some 41 new large-scale manufacturing establish­
ments commencing operations in the 1968-69 period were 
obtained from the Economic Development Board. Additional 
detailed inter-industry data were obtained for a number of 
important new industries such as electronics and electrical 
products, petrochemicals, textiles and various metals and 
engineering industries. In addition, discussions were held 
with the various EDB officers responsible for particular 
industry groups as to future trends and prospects of the 
major manufacturing industries particularly those undergoing 
rapid growth in the 1968-69 period, e.g. petroleum refining, 
shiprepairs and shipbuilding, and miscellaneous manufacturing 
industries such as plastics and hair-wigs.
f . Non-Manufacturing Sectors - Data Collection and 
Survey.
A decision to extend the inter-industry study to cover 
the whole economy was taken during the course of data- 
extraction from official sources where new data sources were 
located which provided, with the existing material, a 
complete coverage of the Singapore Economy.
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The first of these new data sources was the audited 
financial statements of the pioneer companies which provided 
comprehensive data on non-material production costs.^ Second, 
discussions with the Statistician's staff and with the staff 
of a number of other government departments and statutory 
bodies revealed that comprehensive inter-industry data 
existed for most of the major non-manufacturing sectors.
The problem was the wide dispersion of such data.
A systematic attempt was then made to trace the primary 
sources of such data and to obtain access to them. The survey 
procedure used in the case of the non-manufacturing sectors 
was similar to that adopted for the manufacturing sector. The 
response rate was very favourable, particularly from the 
various statutory and semi-government bodies and government 
departments. As a result, comprehensive inter-industry data 
were obtained from these governmental bodies on primary 
production, construction, utilities, entrepot trade, 
banking and insurance, port activity, transport and 
communications, tourism and hotels, British military expendi­
ture, in addition to data on the various public service
2sector such as community and government services. In most 
cases, the data were extracted on a confidential basis from 
confidential reports and returns provided by the various
3government departments and semi-governmental authorities.
1. In the Industrial Census and the EDB Survey only selected 
items of production costs such as transport services, fuel 
and power, were shown separately. The rest of the non­
material production costs were shown as a single figure 
under "Other Costs of Production".
2. The only case of non-response was the approach made to 
various firms of public accountants seeking access to the 
audited financial statements of various service 
industries. Despite various suggestions of data extraction 
to ensure secrecy, the firms approached were firmly against 
revealing the audited accounts of their clients.
3. A detailed description of the various sources of inter­
industry trade for the non-manufacturing sectors is given 
in the later section on compilation procedure.
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In addition to data-collection from official sources 
on the above sectors, data on the private services sector, 
including private construction activity and wholesale and 
retail trade, were obtained from field surveys of the various 
non-manufacturing establishments. For example, cost data 
on private construction projects were obtained from private 
firms of quantity surveyors and architects, and a separate 
sample survey of establishments engaged in import-export 
trade was carried out in order to obtain cost data on their 
operations.
In retrospect, the problem was not the absence of 
suitable data on the non-manufacturing sectors, but the 
dispersion and access to such data.
2.3 The 1967 Inter-Industry Table for Singapore
The 1967 inter-industry table of the Singapore economy 
is presented in Table 2.1. In this section, we shall be 
basically concerned with the methods and problems involved 
in its construction. Before doing this, it is necessary to 
outline some of the general features of the Singapore inter­
industry table.
a . Classification and Aggregation
The economy is divided into 44 production sectors. The 
industrial classification of each of these sectors follows 
that adopted by the U.N. International Standard Industrial 
Classification of economic activities.  ^ However, this has 
been modified in a number of cases to reflect certain 
important features of the Singapore economy. Accordingly, 
shipbuilding and ship repairs, port activity, entrepot trade, 
tourism, hotels, and British military bases are shown as 
separate sectors. Apart from this, the 44-sector level of 
aggregation was largely determined by the form in which the 
empirical data was made available, and the anticipated uses 
of the inter-industry table.
While ideal criteria for classification and aggregation 
can never be met in empirical inter-industry studies, it is
1. United Nations, International Standard Classification of 
All Economic Activities, ST/STAT/SER.M/4/REVl.
Table 2.1
THE 1967 INTER-INDUSTRY TABLE
SINGAPORE
Sales Distribution 1 2 3 4 5 6 7 8 9 10 11 12 13
Cost
Structure
Prim.
Prod.
Min,
A
Quarry
Food 
Mft. Bev. Tob. 1rex. Apparel
Turn.
Wood A Paper Printing
Fix.
Leather
Rubber 
Proo.
1 Primary Production 2 9 2 4 1 3498 1491 4 0 0 7
2 Mining A Quarrying
3 Food Mftg. 31216 1 1 2 2 6 3933 32 8
k Beverages
5 Tobacco
6 Textiles 321
4
IOOO 169
7 Apparel A footwear 4458 552 4 31 20 2k
8 Wood A Cork 133 347 722 10 32 31 4659 3 1 6 8 1 36 69 2 3 1 08
9 Furniture A fixtures 321
10 Paper A Paper Prod. 180 2545 423 211 901 157 15 8 6 5 1873 41 52
11 Printing A Publishing 7 2 7 0 431 4178 20 94 160 92 a? 1445 8 2 4 5
12 Leather 2674 235
13 Rubber Processing
14 Rubber Products 2 3 8 345
15 Chemicals 3074 4597 231 61 47 108 3 66 51 1046 84 10 3
16 Petroleum Producta 1215 395 9 6 9 306 20 24 4l 392 3 19 115 17 9 31
17 Non-metallic minerals 267 837 5 4 8 5
18 Basic Metals
19 Metal Products 6325 4921 518 186 633 266 113
20 Machinery 32 1699 3315 1 2 6 6 48 223 877 117 2 1 0 1126 43 3 12
21 Electrical products 345 8 7 8 258 10 46 178 24 3 9 221 9 64
22 Ship repair A bldg.
2 3 Transport equipaient
24 Misc. mftg.
2 5 6
6 6 9 82 371 39 581
2 5 Construction 359 4 0 9 244 24 98 104 20 8 3 176 18 154
26 Electricity,gas, 
water 581 88 3 2 6 5 9 6 8 221 149 539 1039 139 104 7 2 0 85 392
27 Wholesale A Retail 
trade 57103 211 3 0 2 0 4 23717 10847 1399 6195 4 3 2 8 1102 2342 5480 1806
28 Entrepot Trade 10992 1 8 3 0 38200
29 Banking A Finance
30 Real Estate
1 2 3 6 743 1325 919 6 8 2 361 1290 9 8 8 490 395 1027 272 573
31 Insurance 370 259 519 50 204 736 67 82 373 30 608
32 Port Activity 374 6 270 36 42 47 3 4 7 8 58 in 129 11 7199
33 Transport 8111 794 3075 3051 875 5 6 3 397 3317 347 4 4 4 1148 142 1182
3** Communications 16 9 6 8 657 4 7 6 26 186 251 58 2 5 9 350 15 5 0 0
35 Govt, services
36 Community services 148 198 369 5 19 88 42 6 51 4 213
37 Professional services 19 2375 4 1 7 1 1 5 6 42 169 604 76 185 8 3 0 29 557
38 Business services 1 3 6 9 2 0 6 8 2084 33 133 79 121 871 15 36
39 Recreational services
40 Personal services
41 Hotels
42 Tourism
43 Military Bases
4 9 8 2 1 9 366 35 143 262 41 83 263 12 176
44 Unallocated 1177 7 3042 2 6 7 6 1741 119 1840 742 389 122 1039 2 3 6 577
45 Total Intermediate 
Inputs 1 3 4 m 2332 1 0 1 5 2 5 564 7 3 2 6 8 3 9 4338 16996 24516 8 1 1 7 5772 18642 8350 5 2 1 8 2
i»6 Wages A Salaries 25548 4602 16288 7693 3484 1530 1 0 1 0 5 1 7 4 7 6 4475 1961 17510 1 2 7 0 8 7 6 2
47 Rent 1 90 418 1453 391 2 6 9 139 673 991 2 7 0 1 83 960 103 66 1
48 Depreciation 7037 524 5399 5238 1231 341 950 2 3 2 2 473 4 17 2276 184 391
4 9 Net Indirect Taxes 5 0 6 19968 39681
50 Other Value Added 52261 1 7 2 6 15750 4409 17151 281 2260 1158 457 1956 12710 5 4 0 9 8 4 9
51 TOTAL DOMESTIC SUPPLY 219147 10108 140415 94172 88655 6629 30984 46463 1 3 7 9 2 10289 5 2 0 9 8 10447 71845
32 IMPORTS 4 3 2 5 0 5 3 4 2 3 8 8 5 5 6 3 0 2 15178 3275 35386 5 8 3 4 2 3281 1 1 4 9 8 24795 8 2 3 6 529232
53 TOTAL SUPPLY 2 6 2 3 9 7 10642 3 7 9 2 7 0
•j*OO 1 0 3 8 3 3 9904 6 6 3 7 0 104805 17073 21787 76893 1 8 6 8 3 601077
THE 1967 INTER-INDUSTRY TABLE 
SINGAPORE
Sal«* Distribution 14 15 16 17 18 19 20 21 22 23 24 25 26
Coat
Structure
Rubber
Prod. Chems.
Petro­
leum
Non- Basic
Metall, Metals 
Mins.
Metal
Prod. Mach.
Eleo.
Prod.
Ship
repairs
Trans.
Equip.
Mlsc.
Mftg. Const.
Elect.
Gas A
Water
1 Primary Production 6 6 7 1 7 0 5
2 Mining A Quarrying
3 Food Mftg. 
k Beverage«
5 Tobacco
39
1 5 0 0 21 8981 26
6 Textiles 60 71 17 217
7 Apparel A footwear 118 69
8 Wood A Cork 92 358 4 4 9 2k 141 141 2 7 7 737 116 113 2 8 5 3 7
9 Furniture A fixture« 7 787 6 1 9 41
10 Paper A Paper Prod. 2 9 2 1461 205 2 3 4 5 336 5 492 42 200
11 Printing A Publishing 9 6 557 136 120 1 69 128 7 4 145 571 130 7 6 612 3 2 3
12 Leather 56
13 Rubber Processing 2 2 7 8
14 Rubber Products 536 85 3777
15 Chemicals 334 4715 513 289 8 0 3 1 6 5 0 4 9 3 4738 2 0 6 3 1245 6 6 3 2806 3195
16 Petroleum Products 266 574 13118 1564 619 3 3 9 101 37 540 1 7 6 2 28 H O 5 8 1 6 1 7 8
17 Non-metallic minerals 524 2952 26 51 35902
18 Basic Metals 353 408 2204 8422 353 20866
19 Metal Products 100 4819 11135 38 3 3 2 1579 177 51 574 63 152 41318
20 Machinery 6 9 0 852 2524 1713 1 1 8 5 1884 1 7 2 6 569 281 3815 5 8 2 6
21 Electrical products 7 0 195 349 83 413 101 12 9 4 2 5 3 487 2 6 0 9565 2 2 5
22 Ship repair A bldg.
23 Transport equipment
24 Ml sc. mftg. 122 36 1 6 0 87
1 9 5 6
12 5 8 9 259
8494
7318
8 7 4 1761
25 Construction 2 3 1 56 81 131 226 227 61 89 305 171 2 0 5 21423 1429
26 Electricity, gas, 
vat er 5 21 1492 2 9 7 9 2 2 3 0 2460 826 3 8 6 365 695 7 1 2 4 9 5 3716 3901
27 Wholesale A Retail 
trade 3 6 7 4 15375 20182 1614 708 1707 2293 4463 75 2797 2 9 4 7
28 Entrepot Tr&de 2148 41995
29 Banking A Finance 107 4155 2497 682 750 1331 2 8 3 497 1709 523 387 4775 79
30 Reel Estate 2 2 3 9 4
31 Insurance 80 308 121 777 2 5 2 251 86 165 2381 120 2 8 3 1 6 6 7 291
32 Port Activity 30 1 7 6 2 3 0 3 8 448 874 1313 100 204 83 5 9 104
33 Transport 3 0 5 1 9 7 9 6044 2 4 7 9 1425 1867 5 1 9 447 1236 7 9 7 3 1 0 12495 2154
34 Communications 39 2 3 3 161 167 119 128 101 1 65 3106 183 114 1704 438
35 Govt, services
36 Community services 26 13 1 5 0 82 149 2 7 5 15 573 31 4 200 66
37 Professional services 32 565 293 5 0 8 493 4 9 2 330 730 226 294 180 11131 277
3 8 Business services 1 36 3159 1 1 8 8 573 184 183 3 00 761 478 338 123 210 68
39 Recreational services
40 Personal services
41 Hotels
42 Tourism
9 9 121 82 163 114 115 79 173 459 189 1 6 3 4 7 1 1 27
1(3 Military Bases -
44 Unallocated 7 0 5 1115 1 3 0 5 845 7374 1670 788 1899 776 626 2 6 7 0 2 462 399
45 Total Intermediate 
Inputs 1 2 9 7 9 4 5 6 5 4 O O 2 2 5 2 2 22503 25088 8823 18639 25687 21887 34881 252433 3 5 0 1 2
46 Wages A Salaries 4 5 6 2 9062 5964 10277 5484 14905 11647 7286 30439 20997 6035 8 8 2 8 3 1 9 4 0 6
47 Rent 187 513 1114 489 229 762 455 383 1547 1621 463 552 7 2 7 7
48 Depreciation 1424 1989 6905 3369 2428 3 1 6 3 1246 1114 3387 1428 717 22711 2 7 3 4 5
49 Net Indirect Taxes 36460
50 Other Value Added 3 3 2 3 7147 36335 6601 8028 8043 6680 3490 8 9 8 6 2734 6834 4 9 8 0 9 48520
51 TOTAL DOMESTIC SUPPLY 2 2 4 7 5 6 4 3 6 5 194685 4 3 2 5 8 38672 51961 28851 30912 70046 48667 48930 413788 137560
52 IMPORTS 1 5 6 8 1 CD 'O 262142 2 1 9 1 6 1 7 0 1 0 59151 17467 17459 13743 39430 2 3 4 9 9 77396 963
53 TOTAL SUPPLY 3 8 1 5 6 1 3 5 1 9 4 456827 65174 55682 111112 46318 48371 83789 8 8O9 7 72429 491184 138523
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Salti Distribution 2 7 28 29 30 31 32 33 34 35 36 37 38 39
Coot
Structure
Whole.
Retail
Trade
Entre­
pot
Trade Banks
Real
Estate Ins.
Port
Actlvg
Trans­
port Comm. Govt# Serv#
Prof.
Serv.
Bus«
Serv«
Reer«
Serv.
1 Primary Production 2 0 9 4
2 Mining A Quarrying
3 rood Mftg.
4 Beverages
3 Tobacco 
6 Textiles
1399
7 Apparel A footwear 5 37 228 20 79
8 Wood A Cork 540 4 32 183 177
9 Furniture A Fixtures 23 292 49 17 244 416
10 Paper A Paper Prod* 1432 197
11 Printing A Publishing 2450 735 2 0 7 6 212 4 06 248 567 2 5 0 2075 1868 6437 6 2 5
12 Leather
13 Rubber Processing
14 Rubber Products
15 Chemicals
7199
28 1230 159
16 Petroleum producte
17 Non—metallic minerale
18 Basic Metals
19 Metal Products
1609 95374 248 14
20 Machinery 465 2 99 105 374 525
21 Electrical producta 1073 819 649 562 399 92 522
22 Ship repair A bldg. 2444 2 1 7 0
23 Transport equipment
24 Mlsc. mftg. 1848 26
47908 124
127
25 Construction 51 6 4 7 5 7 60 2194 963 2 72 2255 1528 100 3 1 3
26 Electricity, gas, 
water 3290 784 2059 2859 168 4086 842 655 102 7 9 3919 418 3 257
27 Wholesale A Retail 
trade 3673
28 Entrepot Trade
29 Banking A Finance
30 Real Estate
56224 12 4 0 9 3076
4084
170 1066 178 16 6954 319 6 0 5
31 Insurance 1649 2283 1548 13 8 9 0 329 8534 64 116 20 200
32 Port Activity 15898 195Ä9 732 939 149
33 Transport 20762 3545 1864 254 56 5 4 4 7 0 160 8844 2974 2511 4 9 8 544
34 Cossnunl cat ions 1241 2836 2457 159 464 421 148 840 973 1977 4 5 8 3 25
35 Govt, services
36 Community services 2 2 8 601 26 76 5 26 1 10152 4 99 84 4 9
37 Professional services 1330 1671 2001 2648 330 43 2 75 71 214 1 150 179 138
38 Business services 1080 3731 206 128 220 31 5 133 67 4 597 2 1 6 5
39 Recreational services 526 5788 8 7 0
40 Personal services 860 1769 604 2 1 5 1531 _ 14 4 7 8 9 7 7 358 4 771
41 Hotels
42 Tourism
43 Military Bases
44 Unallocated 1372 1215 72739 432 158 7 96 269 281 938 543 4 17 33
45 Total Intermediate 
Inputs 110204 45459 95634 16581 3735 2 2 2 3 0 1 6 7 0 7 6 12738 3 6 6 3 5 2 3 8 5 5 19597 14617
46 Vages A Salaries 316292 61682 4 0 2 1 5 7 0 2 2 2 3 7 4 8 3 9 5 5 4 98302 14879 1 3 2 4 2 9 2 0 6 1 5 8 4 6 6 9 0 16288 27514
47 Rent 3985 6232 2291 13962 631 6180 1978 117 1313 8124 1964
48 Depreciation 2 7 0 0 903 546 3231 25155 4781 94 883 481
49 Nat Indirect Taxes -2580 27910 15904
50 Other Value Added 2 5 9 1 0 1 396335 25621 137501 4435 II83 3 36506 2 6 1 3 9 632 2 1 591 20625 6991 8 9 1 2
51 TOTAL DOMESTIC SUPPLY 6 8 9 5 8 2 509708 166461 173389 33095 8 3 0 2 8 356927 60654 1 9 6 9 6 3 2 4 3 4 7 8 100177 45321 66947
52 IMPORTS 94 3176 2079 707 5035 6557 4 0 9 7 3 7 3 3376 5747
53 TOTAL SUPPLY 1 6 3 2 7 5 8 2 5 8 9 4 1 5 166461 173389 3 8 1 3 0 8 3 0 2 8 363484 6 IO6 3 2 0 4 3 3 6 246854 IOO177 4 5 3 2 1 7 2 6 9 4
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Sales Distribution kO 41 42 43 44 45 46 47 48 49 50 51
Cost
Structure
Personal
Services Hotels Tourism
Military Unalloc-
Bases ated
Total
Inter­
mediate
Exports
Consump- Fixed
tion Oovt. Invest.
Invent­
ories
Total
Demand
1 Primary' Production 26221 »319 1 0 7 0 2 80945 l4o4l 1 6 7411 2 6 2 3 9 7
2 Mining A Quarrying 10528 108 26 - 2 0 10642
3 Food Mftg. 2040 295 3568 53717 177248 1 3 5 1 0 8 1 3 1 9 7 379270
4 Beverages 17094 532 6915 8107 32691 13666 5 3 2 0 2 9 1 5 100474
5 Tobacco ^ ^ k 2766 10747 1 3 6 2 7 8987 80148 1071 1 0 3 8 3 3
6 Textiles 1855 3149 4 1 5 8 74 2 9904
7 Apparel A footwear 802 3085 9928 3 2 3 8 6 21353 994 1 7 0 9 66370
8 Wood A Cork 2047 43802 6 0 9 1 3 138 -48 104805
9 Furniture A fixtures 2816 2190 7930 291 3774 72 17073
10 Paper A Paper Prod. 9 14279 4179 2 6 6 0 19 6 5 0 21787
11 Printing A Publishing 375 406 429 9 2 1 6 3 8 5 4 9 8 3 0 4 2 8 2 7 8 893 8 6 9 76893
12 Leather 97 3 0 6 2 8 6 1 9 6426 4o 536 18683
13 Rubber Processing 2 2 7 8 602273 - 3 4 7 4 6 0 1 0 7 7
14 Rubber Products 12180 24901 1694 - 6 1 9 3 8 1 5 6
15 Chemicals 486 412 260 35850 41631 33*»3** 152 4127 135194
16 Petroleum Products 237 24802 1 8 2 3 174738 271735 1 2 1 5 9139 4 5 6 8 2 7
17 Non-metallic Minerals 688 46732 14112 40 4 2 9 0 6517**
18 Basic Metals 32606 1 8 8 6 2 12 3 4091 55682
19 Metal Products 73300 31884 2881 69 2978 1 1 1 1 1 2
20 Machinery 3 2 1 2 3 4515 2389 1512 3398 2 381 46318
21 Electrical Products 472 1 9 9 5 5 21641 7698 2 3 4 - 1 1 3 7 4 8 3 7 1
22 Ship repairs A bldg. 5253 1 8 6 1 7 4 3 6 1 3 8 6 2 1 2 2 1 2 8485 8 3 7 8 9
23 Transport equipment 57306 9961 13584 2 0 7 5 4 2 - 3 1 6 88097
2 k Misc. mftg. 873 988 9504 37*»3 56725 38 2419 72429
25 Construction 298 28641 6 8 1 1 3 13699 3 6 7 0 7 2 4 2 3 0 0 491184
26 Electricity, gas, 
water 3657 2122 15074 1 2 2 3 8 5 7 6 2 1086 42399 9276 138523
27 Wholesale A Retail 
Trade 61424 45953 311619 993136 51 2 7 8 8OO 4 9 1 5 2 1 6 3 2 7 5 8
28 Entrepot Trade 95165 2489238 5 0 1 2 2589415
29 Banking A Finance 8 5 6 1 0 1 3 8511 1 19473 20594 8433 17961 166461
30 Real Estate 26478 146911 173389
31 Insurance 51 25777 12353 3 8 1 3 0
32 Port Activity 2 8 5 4 6 3 2 6 3 19765 8 3 0 2 8
33 Transport 1143 156 9 2 2 0 2 6 7 2 7 2423 144167 2 1 3 4 6 7 3850 36 3484
34 Communications 1022 3 8 8 31*49 3747 4495 35720 2 1 7 9 8 3545 6 1 0 6 3
35 Govt, services 2 0 1 7 0 6 2 6 3 0 204336
3 6 Community services 57 1 4 7 8 3 1 6 6 3 2 2 65749 246854
37 Professional services 5 4 3 177 3 0 0 3327 36596 6 2 8 0 3 778 100177
3 8 Business services 3 6 3 7 409 52 27578 17451 2 9 2 45321
39 Recreational services 147 7 0 2 8033 64661 7 2 6 9 4
*♦0 Personal services 1735 21863 4 2 9 5 5 8 6 7 2 3 241422 1822 329967
41 Hotels 27695 27695 13746 41441
k 2 Tourism 1 3 8 3 0 2 1 3 8 3 0 2
43 Military bases 549979 549979
k k  Unallocated 936 12 5270 11134 13411 1 6 8 3 2 9 14202 235950 1 1 8 7 4 1 9 6 6 8
45 Total Intermediate 
Inputs 60010 1 1 1 6 3 1 3 8 3 0 2 245965 4 8 2 5 3 2 1 6 6 2 6 2 4 6 5 5 8 2 7 3 0 8 9 6 3 7 1 2 7 5 0 6 6 7 2 7 9 8 148501 IO8 6 0 5 3 1
k 6 Wages A Salaries 99524 8847 127848 140420 1762463
47 Rent 19280 3245 4 5 6 3 5 11880 149110
k 8 Depreciation 10987 3795 13641 1 7 1 2 0 6
49 Net Indirect Taxes 8 I9 8 8 2 1 9 8 3 7
50 Other Value Added 92140 1 0 3 9 8 7053 123486 1549926
51 TOTAL DOMESTIC SUPPLY 281941 37448 1 3 8 3 0 2 4 2 6 5 0 1 419668 6018804
52 IMPORTS 48026 3993 1 2 3 4 7 8 4841727
53 TOTAL SUPPLY 329967 41441 1 3 8 3 0 2 549979 419668 10860531
49
interesting to note the following observation made in a 
United Nations statistical paper on this problem:'*'
"In practice, experience in the 
preparation of input-output tables have shown 
that most existing industrial classifications 
are remarkably satisfactory because they tend 
to group activities with homogeneous input 
requirements". ^
b . The Statistical Unit
The basic statistical unit used was largely determined 
by data availability. For the most part, the establishment 
was the basic statistical unit. This was true for the 
manufacturing, mining, banking, insurance and service sectors. 
A commodity classification was used in the case of primary 
production, while the transport, trade and construction 
sectors were classified on an activity basis.
c . Valuation
All transactions were valued at purchaser's prices which 
include transport and trade margins. This treatment means 
that the producer pays to the trade and transport industry 
an amount equal to the distribution costs required to get 
the goods to the final consumer. In addition, the flows of 
goods and services are valued at current market prices which 
include net indirect taxes.
An alternative treatment, the producer's price system, 
treats the distribution costs as services rendered by the 
trade and transport sectors to the purchasing industry in 
delivering its inputs. The reason for not adopting this 
system is that most transactions are recorded at purchaser's 
prices. To arrive at producer prices, it is necessary to 
nett out the trade and transport margins on intermediate 
inputs which are valued at purchaser's price. However, in
1. See Appendix 1 on the methodology of inter-industry 
economics.
2. United Nations, Problems of Input-Output Tables and 
Analysis , ST/STAT/SER.F/14.p .34.
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the case of Singapore, data on distributive trade margins 
are only available for finished goods and not for 
intermediate products. This absence of information on trade 
margins on intermediate products makes the task of separating 
the distribution element from the total value of inputs 
quite unfeasible.'1 2'
d , Competitive and Non-Competitive Imports
In some inter-industry tables, competitive imports are 
distributed along with domestic inputs in the intermediate 
transactions matrix on the grounds that they are good 
substitutes for one another in production. Non-competitive 
imports are treated as primary inputs and appear as a single 
row sector in the primary input sub-matrix.
This treatment is not adopted in the Singapore 
transactions table. Instead, no distinction is made between 
competitive and non-competitive imports, and all imports are 
allocated along a single row vector in the primary input 
quadrant. There are a number of reasons for preferring this 
conventional treatment of imports.
The primary reason for this is the heavy dependence of
the Singapore economy on imported intermediate inputs and
the relative unimportance of competitive imports. This, in
turn, is largely a reflection of the resource-scarce nature
of the Singapore economy. To a lesser extent, it reflects
the relatively early stage of industrialisation in the
economy with the larger share of industrial production being
final demand-oriented. The second major reason for not
separating competitive from non-competitive imports in the
Singapore table is that the thesis will be concerned with the
balance of payments effects of industrialisation in Singapore.
Finally, it is anticipated that the input coefficients in
the inter-industry table will be updated for projection
purposes which reduces the need to incorporate competitive
2imports in the matrix transactions.
1. For a detailed discussion of the relative merits of the 
two systems, see United Nations, loc.cit., pp.37-39.
2. The rationale for incorporating competitive imports into 
the transactions matrix is to lend greater stability to
the input coefficients. This increases the predictive power 
of the inter-industry model for projection and forecasting 
purposes.
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e . Reading the Inter-Industry Table
Each productive sector in the inter-industry matrix is 
represented by a column and a row vector. Reading down the 
columns of the inter-industry table gives us the cost 
structure of the different production sectors while the 
corresponding row vectors record their respective sales 
structures.^
If we take the first sector in Table 2.1, we find that 
the total value of primary production in 1967 was $263.397m.
In order to produce this level of output, column 1 of Table 
2.1 shows that the primary production sector required 
$134.111m of domestic intermediate inputs, $43.250m worth 
of imported inputs, and $85.036m of factor inputs. A 
detailed breakdown of total intermediate inputs can be 
obtained from a closer examination of column 1 e.g. we find 
that the primary production sector purchased $31.216m worth 
of intermediate inputs from the food processing industry 
(largely animal feedstuffs), $3.074m from the chemical 
industry (largely vaccines), $8.111m from the transport 
industry, $57.103m from the wholesale and retail trade sector 
and so o n .
Reading across the corresponding row, we find that 
intermediate sales accounted for $80.945m or some 30.7 per 
cent of the total output of the primary production sector.
In turn, these inter-industry sales of primary products appear 
as intermediate inputs of the purchasing sectors e.g. the 
third entry in the first row of Table 2.1 shows that the 
primary production sector sold $3.498m worth of its products 
to the food processing sector. This is recorded as an 
intermediate input in the column vector of the latter sector. 
The rest of the output is sold to the rest of the world 
(exports $14.041m) and to households for consumption 
($167.411m).
1. It should be noted that the basic design of the inter­
industry table is based on the distinction between 
intermediate and final transactions; the former, comprising 
intermediate purchases and sales among the production 
sectors, provides us with the matrix of intermediate 
transactions which forms the cornerstone of the inter­
industry analytical scheme.
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It can be seen from the above illustration that total 
supply must equal total demand for each sector. However, 
it should be noted that this does not require that the 
intermediate and final flows balance one another for each 
sector e.g. the sum of intermediate purchases of $134.111m 
made by the primary production sector is not equal to the 
sum of its intermediate sales of $80.945m. All that is 
required is that they balance in aggregate. This means that 
for the economy as a whole, total intermediate purchases must 
equal total intermediate sales and the sum of primary inputs 
(value-added plus imports plus net indirect taxes) must 
equal the sum of the final demand components. These identities 
are summarised in Table 2.2 below.
Table 2.2
Major Components of Inter-Indus try Flows 
in the Singapore Economy in 1967.
$'000 $'000 
Total Intermediate Total Intermediate
Purchases (Inputs) 2,166,262
add : Primary Inputs
Wages 1,762,463
Rent 149,110
Depr. 171,206
Other value
added 1,549,926
Value-
Added 3,852,541
add
Net Indirect
Taxes 219,837
Imports 4,841,727
8,694,269
Total Supply 10,860,531
Sales 2,166,262
add: Final Demands
Exports 4,655,827
Consumption 3,089,837 
Government 127,506 
Fixed Invest 672,798 
Inventories 148,501
8,694,269
Total Demand 10,860,531
Source: Table 2.1.
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2.4 Compilation Procedure
Conceptually, there are two basic approaches in 
constructing an input-output table. Inter-industry flows 
can be traced by either looking at the cost structure (i.e. 
filling out the columns) or tracing the distribution of 
sales (i.e. recording the row elements) of each production 
sector. In practice, however, usually only detailed cost 
data are available, consequently most inter-industry tables 
adopt the cost approach.
In compiling the inter-industry table for Singapore, 
the cost approach was used for the most part as this was the 
form in which most of the basic data was recorded. This 
approach, however, is supplemented by independent estimates 
of the distribution of sales wherever detailed sales data 
were available, either from records, or through factory 
interviews and survey questionnaires. In the case of mining 
and quarrying, banking, insurance, port activity, utilities, 
trade, and various manufacturing sectors, both methods were 
adopted.
The cost structure approach adopted in the compilation 
of the Singapore inter-industry table above can best be 
illustrated by outlining in some detail the procedure used 
for the manufacturing sectors.
a . Manufacturing
Manufacturing industries comprise approximately one half 
of the total number of productive sectors in the inter­
industry table. They provide for the larger part of total 
inter-industry flows and are among the best documented.
The basic statistical sources for this study of the 
manufacturing sector were the 1967 Annual Census of 
Industrial Production conducted by the Department of * 
Statistics, and the 1967 Survey of Pioneer and Jurong Companies 
conducted by the Economic Development Board of Singapore.
While the published reports of these two annual surveys 
provided a comprehensive statistical coverage of the 
industrial sector, it was necessary to disaggregate this data 
further for inter-industry use. More specifically, it was 
necessary to obtain additional information on details of raw 
materials used and data on other costs of production both of
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which were shown only in aggregate form in published reports, 
Thus, a major portion of fieldwork in Singapore was spent 
in collecting primary data suitable for inter-industry 
purposes from these two principal sources of industrial 
statistics.
The primary data of the above surveys together with 
supplementary data gathered from factory surveys and the 
Department of Statistics were then disaggregated and 
classified according to the c1 assificatory scheme adopted for 
the Singapore inter-industry table. Briefly, the compilation 
procedure was as follows.
The disaggregated data on raw materials used were 
separated into domestic inputs which appear in the 
intermediate transactions matrix along with service inputs, 
and imported inputs which appear as a single row vector 
together with other primary inputs. The estimates of 
imported material inputs were checked against trade statistics 
of retained imports to ensure consistency.'*'
It was also necessary to disaggregate some of the other
costs of production. While details of power and fuel,
transport costs, wages and salaries, rent, depreciation, were
available from the industrial census, detailed estimates of
other operating costs such as printing and stationery,
insurance, communications, and professional services had to
be imputed from the detailed operating costs data gathered
from E.D.B. sources. These costing estimates were then
applied to the Industrial Census's estimate of 'other
expenditure and common services' for each of the twenty-two
2manufacturing sectors. Direct estimates were made of 
interest paid by each of the manufacturing sectors to the 
banks and the E.D.B. as such data were available separately.
1. The Industrial Census does not seek to separate imported 
from domestic intermediate inputs although this was done 
in the EDB survey.
2. It should be noted that the industrial census covers all 
establishments employing 10 or more persons and would 
thereby include all the establishments covered by the EDB 
survey of pioneer and Jurong manufacturing companies 
established since 1962.
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Wholesale and retail trade and outward transport margins 
were imputed from additional primary data collected from the 
Department of Statistics.
The next step was to incorporate the small-scale 
manufacturing establishments i.e. those employing 5-9 workers 
into their respective industrial groups in the inter-industry 
table.''' The assumption of similar cost structures was made 
and the allocation procedure i.e. the disaggregation of 
materials used and other costs of production was based on
2the input-output coefficients of the census establishments.
It was mentioned earlier that the cost approach was
supplemented by sales distribution data where such information
were available. The details of sales collected by the
industrial census were useful for the purpose of separating
export from domestic sales. It was of very limited use in
3tracing inter-industry sales. The nature of the commodities 
produced in each manufacturing sector together with
1. As part of the World Programme of Basic Enquiries, the 
Singapore Department of Statistics carried out two census 
surveys of small scale manufacturing industries employing 
5-9 workers. The first such census was undertaken for 1963 
and the second for 1968. In the 1968 Census survey the 
small scale establishments accounted for 2.9 per cent of 
total output, 3.6 per cent of value added, and 9.8 per 
cent of employment of the census establishments employing 
ten or more workers. The contribution of the small scale 
manufacturing establishments to total industrial output in 
1967 was estimated by using the average annual growth rate 
of the individual sectors between 1963-1968.
2. This assumption is necessary as the 1968 Survey of small 
scale Industrial Establishments collects input data on raw 
materials used and other costs of production only in 
aggregate form.
3. The industrial census collects information of sales 
classified by destination. Total sales are divided into 
domestic and export sales. Domestic sales are further 
divided into sales through wholesalers and retailers, for 
direct consumption, and other sales. Prior to fieldwork 
in Singapore, it was thought that the latter category 
"other sales, specify", might provide useful data on inter­
industry sales. However, it was found that there was
very little specification of actual inter-industry sales, 
and, moreover, it was not clear what the figures in this 
category meant. It was felt that in most cases, these were 
sales made directly through associated trading companies 
or branches.
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supplementary information obtained from factory interviews 
were used to distribute local sales between the final demand 
components of consumption and investment. Additions to stocks 
were obtained directly from census data and sales to 
government were obtained from government financial statements.
In addition, sales recorded under "persons direct for 
consumption" in effect meant direct sales to other enterprises 
and not sales to households. Finally, as pointed out by the 
Department of Statistics, some of the sales classified as 
domestic sales to wholesalers and retailers may have eventually 
been exported. In this case, domestic export and trade data 
were used to eliminate the more obvious discrepancies which 
were largely concentrated in the processing industries where 
a large proportion of sales to wholesalers and retailers in 
Singapore were known to be exported.
b . Primary Production
The primary production sector comprises the agricultural, 
livestock and fishing industries. A commodity classification 
was used, and the value of output of the primary production 
sector was built up from data on individual commodities. 
Detailed cost estimates for each of the principal forms of 
agricultural, livestock and fishing activity were supplied 
by the Department of Primary Production.
Trade and transportation margins were imputed on the 
basis of supplementary information obtained specifically for 
the purpose from farm surveys and interviews. This was made 
necessary as most of the costing estimates provided by the 
Primary Production Department were based on ex-farm gate 
prices.
The imputed value of breeding stock, seeds and fodder 
produced on the farm were treated as intra-industry inputs.
For the primary production sector as a whole, no distinction 
was made between inter-farm sales and self-produced inputs 
consumed by the farm.
c . Mining & Quarrying
The statistical source for the Mining and Quarrying 
sector was the 1967 Census of Industrial Production which 
collects separate information on establishments engaged in
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mining and quarrying. Primary data was extracted as in the 
case of the manufacturing industries from the Department of 
Statistics and the cost allocation procedure was similar to 
that adopted for the manufacturing sectors. The output of 
the government-owned quarries which was shown separately 
in the industrial census has been included in the mining and 
quarrying sector.
The sales allocation procedure was simplified in the 
case of this sector as the bulk of the output was sold to 
the construction sector, the only other major purchaser being 
the building material establishments included under the non- 
metallic minerals sector. Trade and transport margins were 
obtained from unpublished monthly surveys of the prices of 
major building materials compiled by the Department of 
Statistics.
d . Construction
The primary sources of data on private non-residential 
construction projects were obtained from bills of quantities 
provided by private firms of chartered surveyors. Bills of 
quantities provide detailed costing estimates of individual 
construction projects by building trades, e.g. concretor, 
iron and steel worker, bricklayer, carpenter etc. Within 
each of these trades, detailed estimates of the various 
component materials and services are provided and these form 
the basic cost data for non-residential construction activity. 
Cost data was extracted from a representative sample of non- 
residential construction projects including factory buildings, 
office blocks, hotels, conference halls and hostels.
As bills of quantities are not generally available for 
private residential projects, material and labour cost estimates 
by building trades were obtained from a firm of chartered 
architects specialising in private residential housing projects.
Data on non-residential public construction projects 
including schools, administrative offices, public works and 
general engineering projects were obtained from bills of 
quantities provided by the Public Works Department. Data on 
multi-storeyed public housing projects which account for some 
25 per cent of the value of construction in Singapore were 
obtained from the Housing and Development Board.
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The building cost data from these various sources were 
then broken down into approximately fifty commodity groups.
The labour cost element was then separated from the material 
cost element by applying a set of labour-material cost ratios, 
supplied by the Public Works Department from a recent survey, 
to each of the commodity groups within the building trades.^ 
The disaggregated data was then classified to conform to the 
inter-industry c1 assificatory scheme of the Singapore table,
Because of the widespread practice of sub-contract m g , 
the labour element of sub-contract work was regarded as 
value-added and not treated as an intra-industry service.
Trade margins on private construction projects, and builders' 
margins for both public and private construction were 
estimated from confidential data provided by the Housing and 
Development Board, and from interviews with building 
contractors, surveyors and architects.
A final check was made against local production and 
retained imports of building materials to ensure consistency.
e . Electricity, Gas, and Water
The inter-industry data was compiled from unpublished
2audited financial statements of the Public Utilities Board,
In addition to the comprehensive data on operating costs, 
details of sales to major consumers were also available, 
e.g. domestic use, trade and commerce, industrial use and 
government.
f. Trade
The complex task of tracing the inter-industry and 
gross domestic product contribution of the entrepot trade and 
the wholesale and retail trade sectors was made possible by
1. Cost estimates of building materials used by the various 
building trades, as given in the bills of quantities, 
include labour costs. It was necessary to separate the 
labour cost element from the material cost element, the 
former appearing in the inter-industry table as a primary 
inpu t .
2. Public Utilities Board, Singapore, Audited Accounts for 
the Year Ended 31st December 1967. (Unpublished Report.)
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con fid en ti al trade statistics and reports made available by 
the Trade Section, Department of Statistics.
P u b l ished external trade statistics were of very little 
use in the Singapore context because of the importance of 
entre po t trade. Published trade statistics do not provide 
a br e a k d o w n  of total external trade into its major components 
such as imports for re-exports, retained imports, domestic 
exports and re-exports. This b r e a k d o w n  is essential in order 
to trace the i n ter-industry relations between the Singapore 
econ omy  and the rest of the world, and to arrive at estimates 
of domestic trade flows wi thin the economy. The latter 
provid es the basis upon which the c ontribution of the w h o l e ­
sale and retail trade sector to gross domestic product was 
e s t i m a t e d . 1
The present inter- i n d u s t r y  c l a s s ification of entrepot 
trade is less comprehensive than that of the Department of 
Statistics. It excludes the c o n t r i b u t i o n  of processing 
ind ustries such as p e t r o l e u m  refining, rubber processing, 
sawmilling, coffee and pepper processing. The gross value 
added by the entrepot trade sector in the inter-industry  
table is given by the excess of the value of imports for 
re-expo rts  valued at export prices (see the entrepot trade 
row under exports of $ 2 , 4 8 9 . 238m) over the value of imports 
for re-exports at import prices (imports of $ 2 , 0 7 9 . 707m in 
the ent re pot trade c o l u m n ) . To this gross margin is added 
the export margin of the proc e s s i n g  industries covered by 
the Census of Industrial Production. This treatment means 
that these proc e s s i n g  industries are purc hasing the d i s t r i ­
butive services of the entrepot trade sector in the export  
of these commodities. If the o p e r ating costs (inter-industry 
purchases) of the entrepot trade sector are then deducted, 
we have the total value added by this sector.
The size and c ontribution of the wholesale and retail 
trade sector to gross domestic pr o d u c t  was built up from data
1. The estimate of the GDP cont r i b u t i o n  of entrepot trade
and w h o 1esale and retail trade in the 1967 in t e r - i n d u s t r y 
table differs from that pro v i d e d  by the Statistician.
This is discussed at length in section 2.5 below.
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on wholesale and retail trade margins on retained imports and 
domestic production. The gross value of trade margins on 
retained imports was estimated to be $328.760m. If this is 
deducted from the national income expenditure estimates of 
retained imports at market prices of $1,271.936m we obtain the 
value of retained imports at c.i.f. prices. This appears in 
the wholesale and retail trade column under imports of $943.178m. 
The sum of the wholesale and retail trade margins on 
domestically produced commodities and services was estimated 
separately and amounted to $360.882m. This is added to the 
gross trade margin on retained imports to arrive at the total 
contribution of the wholesale and retail trade sector of 
$689.582m. When operating costs or intermediate inputs of 
$110.204m are deducted, we have the value added by this sector 
of $579.378m.
A detailed reconciliation of the inter-industry trade 
flows with official trade statistics is given in Appendix III.
g . Banking and Insurance
There are a variety of ways in which to treat the 
contribution of banks and other financial intermediaries to 
national income. The problem arises because the banks do not 
charge a market price which adequately reflects the value of 
their services as financial intermediaries. If we adopt the 
conventional criteria of basing an economic unit's contribution 
to domestic product on its recorded sales of goods and services, 
then the banking sector would record negative value added as 
bank charges are only a fraction of operating costs. The 
income and profits of banks accrue instead, from charging a 
higher rate of interest on its advances than paid out on its 
deposits.
In the case of the Singapore study, the receipt of 
interest by the banks is treated as a sale of current services 
together with bank charges. This treatment leads to an 
increase in the contribution of the banks and a corresponding 
decrease in the contribution of other economic sectors. For 
the rest of the production sectors, interest paid to the banks 
is treated as an intermediate input and appears in the 
intermediate transactions quadrant of Table 2.1 instead of
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appearing as a primary input i.e. either as a payment to a 
factor of production (interest) or as transfer income in which 
case it is included in profits.
While the contribution of the insurance sector to total 
supply is presented on a net basis i.e. premiums less claims, 
the contribution of the banking sector is presented on a gross 
basis. The reason for this is that there was no way by 
which to identify the sources of interest paid out by the 
commercial banks which accrued largely to fixed deposit 
accounts. Interest paid out then appears in the unallocated 
row of column 29 together with unallocated inputs.
Finally, it should be noted that private non-bank 
financial institutions are not included in the banking and 
finance sector due to lack of data. The only non-bank 
financial institution included in this sector is the industrial 
financing division of the Economic Development Board presently 
known as the Development Bank of Singapore.
h . Port Activity
This sector comprises the port operations of the Port 
of Singapore Authority, the warehousing and storage industry, 
and the lighterage industry. It excludes the dockyard 
operations of the Port of Singapore Authority, which have been 
included under shiprepairs and shipbuilding.
Detailed operating revenue and cost data on port 
operations were obtained in confidence from the Port of 
Singapore Authority. Data on the lighterage industry, and 
the storage and warehousing industry were based on confidential 
unpublished reports supplied by the Trade Division of the 
Ministry of Finance, and on an unpublished survey of stocks 
carried out by the Department of Statistics.^
For the port activity sector, both the cost structure 
and sales distribution approach was used in tracing its 
contribution to inter-industry flows. The distribution of 
sales of the port activity sector to other production sectors
1. Ministry of Finance, Trade Division, Report on the
Proposed Telok Ayer Free Trade Zone's Lighterage Capacity 
and Handling Cost Differentials, August 1964. Unpublished 
Confidential Report. Department of Statistics, Report on 
the Annual Survey of Stocks 1967 , Unpublished Confidential 
Report.
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in the economy was estimated on the basis of total tonnages 
of the exports and imports of these sectors. Direct 
estimates of port charges were available for specialised 
items such as mineral-oil-in-bulk, bulk wheat, clinker and 
cement, sugar, vegetable oil and latex. For the rest of the 
production sectors, the estimated tonnages of exports and 
imports were multiplied by the various elements of port 
charges (including storage and warehousing) which were prepared 
on an average cost per ton basis.
Godown labour, mechanical cranes, transport and forklift 
charges, storage and warehousing together with various other 
handling charges were allocated to the production sectors 
using such facilities while port services such as stevedoring, 
pilotage and tug-boats were on ship's account and treated as 
an export of services.
i . Transport
The transport sector included only those activities 
relating to the transport of freight and passengers within 
Singapore i.e. land transportation. The lighterage industry 
was transferred to the port activity sector while freight 
earnings of domestic shipping lines were not included in the 
total value of transport services as such data were not 
available. Freight earnings of domestic airline services were 
also excluded due to the lack of suitable data and the 
difficulty of separating the Malaysian from the Singapore 
share of the income and expenditure of the jointly-owned 
airline.
The contribution of the land transport sector was 
estimated from data provided by the Registrar of Vehicles. 
Estimates of operating costs were obtained from road haulage 
companies, taxi and bus companies, and from various government 
departments. No attempt was made to estimate the inter­
industry sales of the transport sector as transport costs were 
well documented in the cost structures of the other production 
sectors. However, the gross domestic expenditure estimate of 
private expenditure on transport services was used as a 
control total in the allocation of transport services between 
intermediate and final demands.
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j . Communication
This sector comprises postal, telecommunications and 
telephone services. Operating cost data were obtained from 
published reports of income and expenditure of the postal 
and telecommunications departments while similar unpublished 
data were obtained from the Singapore Telephone Board together 
with supplementary information on sales to households and 
enterprises .
k . Government services
The contribution of the government sector was measured
by its value-added comprising wages and salaries, rent and
interest on the public debt.^ Current consumption
expenditures of the government were treated as final demand
2and do not appear in the intermediate transactions matrix.
All economic enterprises of the government have been 
transferred to the appropriate production sectors, e.g, 
government quarries have been included under mining and 
quarrying, government-owned dockyards have been transferred 
to the ship repair and shipbuilding sector, and pharmaceutical 
laboratories to the chemical industry. In addition, public 
expenditure on education and health has been transferred to 
community services, the department of broadcasting to 
recreational services, and the postal and telecommunications 
departments have been included under communications.
The operating costs of the remaining administrative 
departments which comprise the government services sector in 
the inter-industry table have been obtained from published 
financial statements of the Singapore government,1 23
1. Interest on Public debt is treated as value-added by the 
government sector in the Singapore case as the Public Debt 
is not a dead weight debt but has been used exclusively to 
finance public works.
2. It should be noted that if a four quadrant presentation
had been adopted for the Singapore Inter-Industry table, the 
value-added by the government sector would appear in a fourth 
quadrant recording primary inputs to final demand expendi­
tures.
3. Republic of Singapore, Financial Statements for the Year 
1967, Government Printing Office, Singapore, December 1968. 
Republic of Singapore, Estimates of Revenue and Expenditure 
for the Year, 1967, Government Printing Office, 1968.
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l. Hotels/ Tourism and British Military Expenditure
The sources of data for each of these sectors have been
well documented but because of the confidential nature of the 
data, they are not elaborated upon. Detailed inter-industry 
data on hotels and British military expenditure have been 
obtained from confidential sources, and estimates of tourist 
expenditure from primary data provided by the Tourist 
Promotion Board.'*'
The whole of the output of tourism and British military 
services have been allocated to final demand and treated as 
an export of services. Consequently in Table 2.1 above, no 
inter-industry sales are recorded along the rows of these 
two sectors.
In addition, it should be noted that no primary inputs
have been allocated to the tourism sector. This was due to
the difficulty encountered in identifying a "tourist industry"
as such. The reason for this is that very few industries
2or activities cater exclusively for the tourist. Given this 
difficulty, it was decided to treat the tourist sector as a 
"transfer" sector. The advantage of this treatment was the 
specification of sales made by other sectors to the tourist 
sector. This added information would otherwise have been 
lost if the sales made to tourist were allocated, together with 
other exports, to the final demand vector of the other 
production sectors.
m . Services
The contribution of the service sectors to inter­
industry flows was based on employment, wage and tax data as
1. Hotels have been shown as a separate sector because of 
the rapid expansion of the hotel industry since 1968 
which is expected to continue into the seventies.
2. Some of the industries that cater exclusively for the 
tourist, such as travel agencies, have been included in 
the personal services sector. In this way, sales from 
the personal services sector to the tourism sector reflect 
the contribution of these tourism-oriented services,
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direct estimates were not available. The cost structure 
of the various service sectors was imputed from other sectors 
carrying on similar activities for which primary data were 
avai1ab1e .
The row totals which were arrived at independently also
provided a check on the output or column totals of these
service sectors, and, in the main, the two sets of estimates
2were found to be consistent.
Community services and a part of the recreational 
services sector have been transferred from the government 
sector, and are thus well documented. In addition, certain 
services such as professional and business services have 
already been recorded as inputs to other production sectors 
in the economy. It should perhaps be noted that the personal
1, The control totals of these service sectors were based on 
employment and wage data provided by the 1966 Sample House­
hold Survey conducted by the Economic Research Centre and 
the Ministry of National Development. The 1966 Sample 
Household Survey provides a detailed breakdown of employment 
by industry group using a three-digit I.S.I.C. classification. 
Unpublished worksheets of average wage and earnings by
major industry groups were supplied by the Director of the 
Economic Research Centre.
The earnings and employment data from these two sources 
provided the basis for estimating the value-added in each of 
these sectors. These estimates were then "blown up" to form 
control totals by imputing appropriate intermediate primary 
input ratios derived from other production sectors carrying 
on similar activities,
2. To illustrate this check for consistency, we can consider 
the professional services sector. The total value of out­
put (column total) estimated in the above manner
was $100.177 million. If we then sum the row elements of 
the professional service sector, we have total intermediate 
sales of $36.598 million. The remaining $62.803 million is 
then allocated to households after deducting $0.778 million, 
representing sales to the government. This ratio of sales 
of professional services between households and enterprises 
of 63:37 is plausible since medical and dental services 
comprise approximately 55 per cent of employment in the 
professional services sector. A final check is made by 
reference to income tax statistics which showed that in 
1967, income tax derived from persons in the various 
professions accounted for some $21.9 million. Assuming an 
average rate of tax of some 15 to 20 per cent for persons 
in these income groups, a level of gross earnings of some 
$100.0 million is suggested which is broadly consistent 
with the above estimate.
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services sector comprises a hetrogeneous group of activities 
ranging from restaurants and domestic services to hairdressing 
and laundry services.
In general then, these service sectors were relatively 
poorly documented and were the least reliable set of estimates 
in the Singapore inter-industry table.^
n . Reconciliation of Inter-Industry Flows with Gross 
Domestic Product and Balance of Payments Data.
The reconciliation of value-added in the inter-industry 
table with the national income estimates of the Statistician 
was achieved by means of the residual sector, "Unallocated", 
This difference of $289.4m represented 7.56 per cent of gross 
domestic product at market prices of $3818m. This could 
conceivably be accounted for by the exclusion of certain 
known economic activities such as the non-bank financial 
institutions, freight earnings of local shipping and airline 
companies, value added from that part of Indonesian trade 
which has been excluded from the published trade statistics, 
and expenditures of foreign governments and institutions in 
Singapore.^
The 1967 inter-industry accounts are reconciled with the 
balance of payment on current account through an adjustment 
of $14.202m for unrecorded exports. This represented the 
difference between the Department of Statistic's current 
account deficit of -$188.0m and that arrived at independently 
in the inter-industry table of -$202.202m.
2.5 Statistical Uses
Before proceeding to the analytical part of this study, 
it is useful to consider some of the statistical uses and 
limitations of the inter-industry table for Singapore.
1. An attempt is made in section 2.6 to provide subjective 
estimates of the margins of error for each of the 
production sectors in the inter-industry matrix.
2. No attempt has been made to assess the contribution of 
these sectors due to absence of any statistical data on 
their activities in 1967.
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The Singapore inter-industry table, as a statistical 
compilation, can be used as an independent test of the 
consistency and accuracy of the various official statistical 
series, particularly the national product accounts of the 
Statistician. The value of such a contribution can best be 
appreciated by considering, in some detail, the background 
to the compilation of the major statistical series in 
Singapore.
a . Background to Singapore Statistics
The Department of Statistics in Singapore has been 
noted for the consistency and reliability of its published 
statistics since the Colonial period. However, this 
reliability has not been associated with a comprehensive 
coverage of the economy.^
This, in turn, has led the Department of Statistics to
adopt a highly conservative and cautious policy towards the
release of estimates of gross domestic product and related
statistical series. It was not until 1968 that the national
accounts of Singapore for 1960-67 were officially published
in the first issue of a new statistical publication, the
2Yearbook of Statistics.
Consultations with the Statistician's staff, together 
with unpublished reports relating to the methods of compilation, 
show that the Department of Statistics was well aware of the 
need to stress the limitations of the published gross domestic 
product estimates. This, in turn, has arisen largely from 
the lack of extensive coverage in the collection of the basic 
data which has forced the statisticians to make a number of 
subjective estimates of the contribution of important economic 
activities for which no basic data were available.
The Statistician, in a brief introduction on the 
compilation of the national product and expenditure accounts, 
stated that:
1. This is shown below in the statements made by the 
Statistician on the compilation of the national accounts 
for Singapore.
2. Department of Statistics, Yearbook of Statistics, Singapore, 
1967 .
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"The estimates of gross domestic product 
by industrial origin were compiled largely from 
statistics of production and external trade and 
from estimates of gross domestic expenditure 
and balance of payments. Both the output or 
value added and income approaches were used in 
deriving estimates of the net contribution of 
the various industries to the gross domestic 
product depending on the specific nature of the 
basic information available.
Data are not sufficiently available for the 
separate estimation of the net contribution of 
certain service sectors, such as transport, 
storage and communication and financial and 
business services. Estimates of net contribution 
of other sectors such as agriculture, industry, 
and trade would therefore include part of the 
contributions of these service sectors."’'
In unpublished notes on the compilation of the national 
accounts, the following additional points are made:
" .....some of the items of the GDP by industrial
origin are not strictly the value added of the 
sectors concerned. It is difficult at this 
stage to make any block deductions for double­
counting particularly where it is believed that 
there is an under-estimation in both sets of 
accounts (i.e. gross domestic expenditure and 
G . D . P . ) . " 1 2
The above statements show that in the process of 
compiling the national product accounts, various estimation 
procedures were used which appear, at best, to be based
1. Department of Statistics, Yearbook of Statistics, 
Singapore 1969, p.129.
2. Department of Statistics, Notes on the Compilation of 
Gross Domestic Product by Industrial Origin, 1968. 
Unpublished Statistical Paper, p.l.
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on informed judgement, and justified on the grounds of 
statistical convenience or expediency. As a result, unless 
the users of such statistics are aware of the limitations 
inherent in both the basic data and methods of compilation, 
any attempt to interpret and analyse the basic published 
data in too rigorous and precise a manner may prove to be 
spurious.
In the following sub-section, an attempt is made to 
revise the official estimates of the contribution of major 
sectors to gross domestic production by using statistical 
data contained in the inter-industry table.
b . Adjustment to GDP Estimates Using I-I Data
The wider empirical base of the inter-industry table 
together with its recording of intermediate flows provide 
the necessary data with which to separate the service 
element included in the "value-added" of the various economic 
sectors in the official GNP accounts.1 2 The adjusted sector 
shares would then provide not only a better measure of the 
contribution of the various sectors to GNP, but would serve 
to test the reliability of the Statistician's estimates when 
compared with corresponding estimates of the inter-industry 
table.
Table 2.3 below gives the sector shares of GNP for 
1967 adjusted for the contribution of the service sectors.
The adjusted sector shares in Table 2.3 results in a
reduction of the contribution of the various non-service
sectors of $604m or 16.7% of GNP, and a corresponding
increase in the contribution of the services sector under
2"other services".
c . Comparison of GDP Estimates with Inter-Industry 
E s timate s
If we then compare the revised estimates of GDP by 
industrial origin with comparable estimates in the inter-
1. See para. 4 in previous page.
2. It should be recalled that the Statistician's reason for 
not making any "block deductions for double-counting" lies 
in the Department's belief that both the GDP and GDE 
estimates are understated.
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Table 2.3
Adjusted Estimates of Gross Domestic Product by 
Industrial Origin: Singapore 1967.
Industry Classific.
Official
GDP
E s timate s
Ad justed 
GDP
E s timate s
Services
Total Supply
$m $m %
Primary Production 146 108 26.0
Mining & Quarrying 7 6 17.7
Manufacturing
Construction 150 131 12.8
Utilities 93 87 6.6
Entrepot Trade 475 459 3.4
Wholesale & Retail Trade 593 554 6.6
Ownership of Dwellings 153 139 9.3
Government Services 280 280 -
British Military Services 490 271 44.7
Other Services 814 610 25.0
Other Services - 
Statistical Adjustment - 604 * -
Gross Domestic Product 3,609 3,609 12.4
Source: Table 2.1,
Department of Statistics, Notes on the Pre1lminary
Estimates of Gross Domestic Product by Industrial
Origin, Unpublished Paper, 1969.
* The statistical adjustment of $604m represents
the value of service inputs which have been netted 
out of the value added of the non-service sectors 
and transferred to "other services".
industry table, it is possible to obtain some indication of 
the statistical bias of the official national product 
estimates. This is shown in Table 2.4 below.
The revised GDP estimates clearly understate the 
contribution to GDP for all sectors except primary 
production and military services when compared with the
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Table 2.4
Revised Estimates of GDP and Inter-Indus try Estimates
of GDP for Singapore, 1967
S $ million
Sector
GDP Estimates 
(revised)
(1)
Inter-Industry 
E s timate s * 
(2)
Variance 
(D  - (2)
Primary Production 108 85 + 2 3
Mining & Quarrying 6 8 - 2
Manufacturing 354 416 - 62
Construction 131 161 - 30
Utilities 93 102 - 9
Entrepot Trade 459 565 - 106
Wholesale & Retail 
Trade 554 579 _ 25
Ownership of Dwellings 139 156 - 17
Government services 280 343 - 63
Military services 271 181 + 90
Other services 1,214 1,013 + 201
Total 3,609 3,609 -
Source ; Table 2.3
Table 2.1 and unpublished worksheets.
Notes : * The inter-industry estimates of GDP by
industrial origin have been reclassified in 
the case of manufacturing, entrepot trade and 
government services to ensure comparability 
between the two sets of estimates.
inter-industry estimates. , Expressed as a percentage of the 
revised GDP estimates, the sectors that have been highly 
understated in relative terms are, entrepot trade (23.3 per 
cent) , manufacturing (17.6 per cent) , and construction 
(22.9 per cent). On the other hand, the contribution of 
British military base expenditures to GDP has been highly 
overstated (33.3 per cent) with primary production overstated 
by some 21.3 per cent.
1. The "other services" component of both sets of GDP estimates 
are not directly comparable as the "other services" 
component in the revised GDP estimates (see Table 2.3) 
serves as a balancing item in maintaining accounting 
equality between the inter-industry and revised official 
estimates of GDP.
72
If we exclude the "other services" component of GDP, 
Table 2.4 shows that the official GDP estimates, taken as 
a whole, are understated by some 8.4 per cent,^
d • Statistical Limitations
As it is envisaged that the inter-industry table will
find extensive application in future work on the Singapore
economy, it is necessary to consider the reliability or
accuracy of the empirical data in the Singapore m t e r -
2industry table.
Morgenstern, in particular, has stressed this 
responsibility on the part of the compiler of statistics:
"These margins (of error) could only be 
stated by the agencies that collect the basic 
data or the compilers of the aggregates. Since 
most of these groups either seem to have ignored 
the problem or simply refuse to deal with it 
systematically, it becomes impossible for the 
user to determine with what confidence he may 
employ the data. The fact that little or nothing 
is said about accuracy is more dangerous than if 
the margins were frankly stated to be very high.
.............. To throw the burden of estimating the
errors and the reliability upon the user, though 
exceedingly convenient for the maker, is a totally
3admissible procedure."
1. See footnote (2) in page 69 above.
2. The Singapore inter-industry table and inverse matrices 
are currently being used in a World Bank research project 
under Professor Bela Balassa for a series of econometric 
studies on effective protection rates and resource 
allocation for selected developing countries. The World 
Bank has in turn contributed some funds for statistical 
assistance in aggregating the primary data in Singapore.
Dr Augustine Tan, an econometrician in the Economics 
Department of the University of Singapore, has been 
commissioned by the I.B.R.D. to undertake the Singapore
s tudy.
3. Oskar Morgenstern, On the Accuracy of Economic Observations,
Princeton, New Jersey. 1965. p.253.
In view of the above, an attempt is made to rank the 
various inter-industry sectors by margins of error based on 
informed judgement in Table 2.5 below.'*' These estimates of 
margins of error are intended to be only broad indicators 
of the reliability of the inter-industry data and are 
qualitative rather than quantitative in nature.
Table 2.5
Singapore Inter-Industry Data : Margins of Error
by Major Economic Sectors
I-I Sector Classification
01 Primary Production
02 Mining & Quarrying 
03-24 Manufacturing
25 Construction
26 Electricity, Gas & Water
27 Wholesale & Retail Trade
28 Entrepot Trade
30 Ownership of Dwellings
35 Government Services
43 Military Services
Other Services
29 Banks & Fin. Inst.
31 Insurance
32 Port Activity
33 Transport
34 Communications
36 Community Services
37 Professional Services
38 Business Services
39 Recreational Services
40 Personal Services
41 Hotels
42 Tourism
Estimated Margins of Error 
Class I Class II Class III 
71 02s% < 1\ - 15% >15%
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
44 Unallocated X
In Table 2.5 above, the estimates of margins of error 
for each sector are grouped under three broad classes, Class 
I of < l h  per cent, Class II of 7*2-15 per cent, and Class III 
of >15 per cent.'*' An examination of Table 2.5 shows that the 
economic sectors having the most reliable data i.e. those 
falling under the Class I category of less than l h  per cent, 
are manufacturing, mining and quarrying, utilities, banking 
and insurance, port activity, communications and government 
services. These sectors are particularly well documented in 
official records and are based on a complete coverage of 
establishments or on comprehensive surveys.
In the intermediate range are the entrepot trade, 
domestic trade, British military bases, hotels, tourism and 
real estate sectors. While the primary data from official 
sources are comprehensive and relatively well documented for 
these sectors, the compilation procedures involved, and the 
quality of the basic data itself, has led to them being 
classified under the Class II range of error.
Referring again to Table 2.5, the Class III type group
comprises the primary production, construction, and the
larger part of the service sectors. Data on primary production
is based on relatively crude estimates provided by the
Department of Primary Production while construction activity
is inherently difficult to measure with any degree of
accuracy despite various building activity surveys and cost 
2estimates. As discussed earlier, the contribution of the
1. The small size and compact nature of the city - state 
economy together with the quality of existing statistical 
series undertaken by the Statistics Department make it 
unlikely that the margin of error would exceed 30 per cent 
for any one sector without showing any gross inconsis­
tencies in the inter-industry table. In addition, the 
"double-entry" framework of the inter-industry table would 
act as a check for any significant inconsistencies 
arising from highly inaccurate estimates.
2. The annual survey of building activity carried out by the 
Statistics Department takes the form of a survey 
questionnaire to registered Architects who are asked to 
make estimates of the value of construction work carried 
out over a period based on various indicators such as 
floor area. Interviews with the architects themselves 
suggest that the estimates made by them are extremely crude.
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larger part of the service sectors are based on employment 
and tax data due to the paucity of data relating to the 
service sectors.
It should be noted that the above estimates of margins 
of error relate primarily to the contribution of the various 
sectors to value added or GDP. However, the ranking of these 
sectors from the viewpoint of inter-industry flows would remain 
much the same except for the trade and transport sectors. In 
this case, the entrepot and domestic trade sectors would be 
reclassified under Class III while the Transport sector would 
be transferred to Class II from Class III.
Finally, the recognition of these estimates of margins 
of error does not invalidate the economic analysis of the 
inter-industry data and any policy formulations arising 
therefrom. This is particularly true in view of the 
relatively narrow scope for gross statistical inaccuracies 
given the nature of the Singapore economy.'*' What is required 
is that the statistical limitations of these estimates should 
be consistantly borne in mind in what follows i.e. the 
analytical part of this study.
1. See footnote (1) in p.74 above.
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CHAPTER 3
INTER-INDUSTRY ANALYSIS OF THE SINGAPORE ECONOMY
3.1 The Inter-Industry Analytical Model
The principal purpose of compiling an inter-industry 
table is to derive empirical parameters for the inter-industry 
model.'*' The parameters for the inter-industry model take the 
form of a matrix of technical coefficients which is obtained 
by inverting the matrix of intermediate transactions to give 
us the solution to the inter-industry model.
Writing,
X = (xi ) for the ve c tor 0 f total supply,
Y = (Y i ) for the vector 0 f final demand,
A = (A. .) 13 for the matrix 0 f intermediate input
coe f ficients,
the general solution to the inter-industry model is given by 
X = ( I - A ) _1Y (3.1)
or
X, r, , r, ...... r, 1 Y ,1 11 12 In 1
X r , r ......r Y „2 21 22 2n 2
*
= X
•
X r n r „ r Yn nl n2 n n n
The element r__ of the inverse matrix represents the 
amount of output of sector 'i ' required directly and 
indirectly to satisfy one unit of final demand in sector '3 '. 
The matrix of these inverse coefficients form the parameters 
of the analytical model and provide a direct link between the 
final demand expenditures which are exogenous to the system,
1. A full exposition of the methodology and theoretical scheme 
of the inter-industry model is set out in Appendix II.
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and the resultant output levels in the different production 
sectors.
The matrix of intermediate input coefficients, A, is 
given in Table 3.1. Table 3.1 is derived from the inter­
industry table (Table 2.1) with all inputs expressed as a 
fraction of total output including imports. Each element 
a _  in the matrix shows the amount of output of sector *i* 
absorbed directly as an input per unit output of sector * j *
The matrix of inverse coefficients (I - A) -1 i s
presented in Table 3.2 and is dervied by inverting the matrix 
of direct input coefficients in Table 3.1.^ The elements of 
the inverse matrix are frequently referred to as 'total' 
coefficients. The difference between the two coefficients 
(r^_.-a_^_.) represents the indirect demand for the output of
sector ' i ' induced per unit of final demand of sector ' j ' ,
3.2 Scope of the Singapore Inter-Indus try Study
Given its general empirical approach, the uses to which
an inter-industry model can be put are many and varied. In
this study we shall be primarily concerned with the use of the
open static inter-industry model for the analysis of the
structure of the Singapore economy in 1967, and as a predictive
2model for projecting and forecasting structural change.
In the rest of this chapter, an attempt will be made to 
identify and to isolate, the more important structural 
relationships in the Singapore economy given the major
1. The inversion of the 44 x 44 matrix and all subsequent 
matrix calculations have been carried out on an IBM360 
computer with the aid of the programming staff of the 
A. N . U .
2. In addition to structural analysis and projection of 
economic structure, inter-industry models can be extended, 
given sufficient supplementary information, to linear 
programming models for use in resource allocation and 
similar specialised studies. The open inter-industry model 
can also be closed and used for dynamic analysis by 
specifying additional relationships in the system. No 
attempt is made to include linear programming and dynamic 
analysis in the present study as this would require 
extensive research into, and additional primary data on, 
choice of techniques, competitive imports, and product and 
factor substitution which falls outside the scope of the 
present study.
Table 3.1 7 8
THE MATRIX OF DIRECT COEFFICIENTS [a ] FOR THE SINGAPORE ECONOMY-« 19*7
Sal«» D is t r ib u t io n 1 2 3 4 3 6 i 8 9 10 11
M in. F u m .
Cost P r i* . A Food A P r in t  -
S tru c tu r« Prod. Q uarry M ft. Bav. Tob. Tax. A pparat Wood F ix . Papar in#
1 Prim ary P ro d u c tio n 0 .1 1 1 4 0 .0 0 9 2 0.0144
2 M inin# A Quarry in #
3 Food M ft#.
U B«vora#«a
5 Tobaoco
0 .1 1 9 0 0 .0 2 9 6 0.0392 0 .0 0 0 3 0.0004
6 T .x t l l a s 0.0012 0.1009
7 A pparol A F oo tv«ar 0.0118 O.OO83 0 .0 2 5 2 0.0009 0 .0 0 0 3
8 Wood A Cork 0 .0 0 0 5 0.0009 0.0072 0.0001 0.0032 0.0003 0.0445 O .I 8 36 0.0062 0.0009
9 F u r n i tu r .  A F ix tu ra a 0.0188
10 Pap«r A Pap«r P rod . 0 .0 0 0 7 O.OO67 0.0042 0.0213 0.0136 0.0013 0.0009 0.0397 0.0244
11 P r in t in #  A Pub11ahin# 0.0007 0.0007 0.0043 0.0402 0.0020 0.0014 0 .0 0 1 5 0.0054 0.0040 0.0188
12 L «a th«r 0 .0 4 0 3
13 Rubber P roc«a»in#
14 Rubber P roducta 0 .0 0 3 6
15 Chemical» 0 .0 1 1 7 0.0121 0.0023 0 .0 0 6 2 0.0007 0 .0 0 1 0 0.0214 0 .0 0 2 3 0 .0 1 3 6
16  Petro leum  P roducta 0.0046 0.0371 0 .0 0 2 6 0 .0 0 3 0 0.0002 0.0024 0 .0 0 0 6 0 .0 0 3 7 0.0002 0.0009 0 .0 0 1 5
17 N on-m eta llic  m in era le
18 B asic  M etala
0.0010 0.0022 0 .0 5 4 6
19 M etal P roducta 0 .0 1 6 7 0.0489 0 .0 0 7 8 0 .0 0 1 8 0 .0 3 7 1 0 .0 0 3 3
20 M achinery 0.0049 0 .0 0 4 5 0 .0 3 2 9 0.0122 0.0049 0 .0 0 3 4 0.0084 0.0069 0.0096 0.0146
21 E l e c t r i c a l  P roduct» 0.0009 O.OO88 0.0025 0.0010 0 .0 0 0 7 0 .0 0 1 7 0.0014 0.0018 0 .0 0 2 9
22 Ship r e p a i r  A b id # .
23 T ra n sp o rt Equipment
24 M isc. m ft# .
0.0010
0.0018 0.0083 0 . 0 0 3 6 0.0023
2 5  C o n s tru c tio n 0.0009 o . o o 4 i 0.0024 0.0024 0 .0 0 1 3 0.0010 0.0012 0.0038 0 .0 0 2 3
26 E l e c O a s  A V a te r 0.0022 0.0083 0.0086 0 .0 0 9 6 0.0021 0 .0 1 3 0 0.0081 0.0099 0.0082 0.0048 0 .0 0 9 4
27 V h o lasa la  A Rat .  Trada 0 .2 1 7 6 0.0198 0.0796 0 .2 3 6 1 0 .1 0 4 5 0 .1 4 1 3 0.0933 0 .0 4 1 3 0.0646 0.1075 0 .0 7 1 3
28 E n trepo t Trade 0.0289 0 .0 1 7 5
29 Bank in#  A Finance
30 R eal E s ta te
0 .0 0 4 7 O.O6 9 8 0.0033 0 .0 0 9 1 0 .0 0 6 6 0 .0 3 6 3 0.0194 0 .0 0 9 4 0.0287 0.0181 0 .0 1 3 4
31 In su ran ce 0.0010 0 .0 0 2 6 0 .0 0 5 0 0 .0 0 5 1 0.0031 0 .0 0 7 0 0 .0039 0.0038 0.0049
32 P o rt A c tiv i ty 0 .0 0 9 9 0 .0 0 2 7 0.0004 0.0042 0.0007 0.0332 0.0034 0 .0 0 5 1 0 .0 0 1 7
33 T ran sp o rt 0.0309 0.0746 0 .0 1 3 4 0 .0 3 0 4 0.0084 0.0371 0.0059 0 .0 3 1 7 0 .0 2 0 3 0.0204 0.0149
34 Communications 0 .0 0 1 5 0 .0 0 2 6 0 .0 0 6 5 0.0046 0 .0 0 2 6 0.0028 0.0024 0.0034 0.0119 0.0046
35 O ovt. S e rv ic e s
36  Conmunlty S e rv ic e s 0.0004 0.0020 0 .0 0 3 6 0 .0 0 0 3 0 .0 0 0 3 0 .0 0 0 8 0 .0 0 2 3 0 .0 0 0 3 0 .0 0 0 7
37 P ro fse e io n a l S erv ice» 0.0018 0 .0 0 6 3 0.0042 0.0111 0.0043 0 .0 0 2 6 0 .0 0 3 8 0 .0043 0.0083 0.0108
38 B usiness  S e rv ic e s 0 .0 0 3 6 0 .0 2 0 6 0.0201 0 .0 0 3 3 0.0020 0.0046 0 .0 0 3 6 0 .0 1 1 3
39 R e c re a tio n a l S e rv lo e s
40 P ersonal S erv ioee 0 .0 0 1 3 0.0022 0 .0 0 3 3 0 .0 0 3 3 0.0022 0 .0 0 2 5 0.0024 0,0038 0.0034
41 H o te ls
42 Tourism
43 M il i ta ry  Bases
44 U nallo ca ted 0 .0 0 4 5 0 .0 0 0 7 0.0080 0 .0 2 6 6 0 .0 1 6 8 0 .0 1 2 0 0 .0 2 7 7 0 .0 0 7 1 0.0228 0.0056 0.0135
45 T o ta l I n te rn e d .  In p u ta 0 . 5 m 0.2191 0.2677 0 .5 6 2 1 0 .2 5 8 5 0.4380 0 .2 5 6 1 0 .2 3 3 9 0.475^ 0.2649 0.2424
46 V agai A S a la r ia . 0 .0 9 7 4 0 .4 3 2 4 0 .0429 0 .0 7 6 6 0 .0 3 3 6 0.1545 0.1523 0 .1 6 6 8 0.2621 0 .0 9 0 0 0.2277
47 Rant 0.0007 0.0393 0.0038 0 .0039 0 .0026 0.0140 0.0101 0 .0 0 9 5 0 .0158 0.0084 0.0123
48 D a p ra c la tlo n 0 .0 2 6 8 0.0492 0.0142 0 .0 3 2 1 0.0119 0.0344 0.0143 0.0222 0.0277 0 .0 1 9 1 0 .0296
49 Net I n d i r e c t  Taxea 0 .0475 0.1988 0.3822
50 O ther V alue Added 0 .1 9 9 2 0 .1 6 2 2 0.0415 0.0439 0 .1 6 3 2 0.0284 0 .0 3 4 1 0.0111 0.0268 0.0898 0 .1 6 5 3
51 IMPORTS 0.1648 0 .0 5 0 2 0.6298 0.0627 0.1462 0 .3 3 0 7 0 .5 3 3 2 0 .5 5 6 7 0.1922 0.3278 O.3 2 2 3
cont -2 7»
Sal«• Distribution 12 13 14 15 1 6 17 18 1 9 20 21 22
Non-
Cost Rubber Rubber Petro- metall. Basic Metal Elec. Ship
repairsStructurs Leather Proc. Prod. Che ms. l.Ulfl Mins. Metals Prod. Maoh. Prod •
1 Primary Production 0.2143 0 . 0 0 4 9
2 Mining A Quarrying
3 Food Mftg.
4 Beverages 
3 Tobacco
0.0003
0 . 0 2 3 0 0.0002
6 Tsxtilss 0.0091 0 . 0 0 1 6 0.0003 0.0004
7 Apparsl A Footwear 0 . 0 0 3 1
8 Vood A Cork 0.0012 0.0002 0.0024 0.0027 0.0069 0.0004 0 . 0 0 1 3 0 . 0 0 3 0 0.0057 0.0088
9 Furnitur« A Fixtures 0.0001 0.0163
10 Pap«r A Pap«r Prod. 0.0022 0.0001 0.0077 0.0108 0 . 0 0 0 3 0 . 0 3 6 0 0.0030 0.0001 0.0102
11 Printing A Publishing 0.0004 0.0004 0.0023 0.0041 0 . 0 0 0 3 0 . 0 0 1 8 0 . 0 0 3 0 0.0012 0 . 0 0 1 6 0 . 0 0 3 0 0.0068
12 L«ath«r 0 . 0 1 2 6
1 3  Rubber Processing 0.0397
14 Rubber Products O.OI8 3 0.0141 0.0018
15 Chemicals 0.0043 0.0002 0.0088 0.0349 0.0011 0.0044 0.0144 0.0148 0 . 0 1 0 6 0 . 0 9 7 9 0.0246
1 6  Petroleum Produots 0.0009 0 . 0 0 1 6 0 . 0 0 6 9 0.0043 0.0287 0.0239 0.0111 0.0031 0.0022 0.0008 O.OO6 3
17 Non-metallic minerals 0 . 0 0 3 9 0.0433 0.0002
18 Basic Metals 0 . 0 0 2 6 O.OO6 3 0.0393 0.0738 0.0042
19 Metal Produots 0 . 0 0 6 1 0 . 0 0 2 6 0 . 0 3 3 6 0.0244 0.0006 0.0059 0.0142 0 . 0 0 3 8 0.0011 0.0069
20 Machinery 0 . 0 0 2 3 0.0005 0.0181 0 . 0 0 6 3 0 . 0 0 3 5 0 . 0 2 6 3 0 . 0 2 1 3 0.0169 0 . 0 3 7 3 0 . 0 1 1 8
21 Electrical Products 0.0005 0.0001 0.0018 0 . 0 0 1 4 0.0034 0 . 0 0 1 5 0.0037 0.0022 0 . 0 2 6 8 0 . 0 0 3 0
22 Ship repair A bldg.
23 Transport Equipment
24 Misc. mftg. 0.0311 0 . 0 0 3 2 0.0003 0 . 0 0 0 4 0 .0 0 1 3 ^
0 . 0 3 3 1
0.0001 0.0127 0 . 0 0 3 4
0.1014
25 Construction 0.0009 0 . 0 0 0 3 0 . 0 0 0 6 0.0012 0.0002 0.0020 0.0041 0.0020 0.0013 0.0018 0.0036
26 Elec., Oas A Vater 0.0046 0 . 0 0 0 7 0.0137 0.0110 0 . 0 0 6 3 0.0342 0.0442 0 . 0 0 7 4 O.OO8 3 0.0075 O.OO8 3
27 Wholesale A Ret. Trad« 0.0967 0.0963 0.1137 0.0442 0.0248 0 . 0 1 2 7 0 . 0 1 3 4 0 . 0 4 9 5 0.0923 0.0009
28 Entrepot Trade 0 . 0 6 3 6 0 . 0 5 6 3 0.0919
29 Banking A Finance 0.0146 0 . 0 0 0 9 0.0028 0.0307 0.0053 0 . 0 1 0 3 0 . 0 1 3 3 0.0120 0 . 0 0 6 1 0.0103 0.0204
30 Real Estate
3 1 Insurance 0 . 0 0 1 6 0.0010 0.0021 0.0023 0 . 0 0 0 3 0.0119 0 . 0 0 4 3 0.0023 0.0019 0.0034 0.0284
32 Port Activity 0 . 0 0 0 6 0.0120 0.0008 0.0130 0.0067 0.0069 0 . 0 1 5 7 0.0118 0.0022 0.0042 0.0010
33 Transport 0.0076 0.0020 0.0079 0.0146 0.0132 0.0380 0 . 0 2 3 6 0 . 0 1 6 8 0.0112 0.0092 0.0148
34 Communications 0 . 0 0 0 8 0.0008 0.0010 0.0017 0.0004 0 . 0 0 2 6 0 . 0 0 2 1 0.0012 0.0022 0.0034 0 . 0 3 7 1
35 Qovt. Services
36 Coimmmity Services 0.0002 0.0004 0.0007 0.0001 0 . 0 0 0 3 0.0013 0 . 0 0 2 7 0.0002 0.0001 0.0003 0 . 0 0 6 8
37 Professional Services 0 . 0 0 1 6 0.0010 0 . 0 0 0 8 0.0042 0 . 0 0 0 6 0.0078 0.0089 0.0044 0.0071 0.0131 0 . 0 0 2 7
3 8  Business Services 0.0008 0.0001 0 . 0 0 3 6 0.0234 0 . 0 0 2 6 0.0088 O.OO3 3 0.0017 0 . 0 0 6 5 0.0137 0 . 0 0 5 7
39 Recreational Services
40 Personal Services
41 Hotels
42 Tourism
43 Military Bases
0 . 0 0 0 6 0 . 0 0 0 3 0 . 0 0 2 6 0.0009 0.0002 0 . 0 0 2 3 0.0021 0.0010 0 . 0 0 1 7 0.0036 0 . 0 0 5 5
44 Unallocated 0 . 0 1 2 6 0 . 0 0 0 9 0 . 0 1 8 3 0 . 0 0 8 3 0.0029 0.0129 0 . 1 3 2 4 0 . 0 1 5 0 0.0170 0.0393 0 . 0 0 9 3
45 Total Intenned. Inputs 0.4469 0.0868 0.3402 0.3377 0 . 2 3 6 2 0 . 3 4 3 6 o.4o4 i 0 . 2 2 5 8 0.1905 0.3853 0.3066
46 Vages A Salaries 0.0680 0.0146 0.1196 0.0670 0.0131 0 . 1 3 7 7 0 . 0 9 8 3 0.1342 0 . 2 3 1 5 0 . 1 5 0 6 0.3633
47 Rent 0.0055 0.0011 0.0049 0.0038 0.0024 0.0075 0.0041 0.0068 0.0098 0.0079 0.0185
48 Depreciation 0.0099 0 . 0 0 0 7 0.0373 0.0147 0 . 0 1 5 1 0.0517 0 . 0 4 3 6 0.0285 0 . 0 2 6 9 0 . 0 2 3 0 0.0404
49 Net Indirect Taxes 0.0798
30 Other Value Added 0.0289 0.0164 0 .0 8 7 1 ' 0.0329 0.0796 0 . 1 0 1 3 0.1442 0 . 0 7 2 4 0.1442 0.0722 0.1073
31 IMPORTS 0.4408 0.8804 0.4110 0.5239 0.3738 0 . 3 3 6 2 0 . 3 0 3 5 0 . 5 3 2 4 0.3771 O . 3 6 0 9 0.1640
oont -3-
Sales Distribution *3 24 23 26 27Whole.
Retail
28 29 30 31 32 33
Elect. Ehtre-
Cost Trans. Mlsc. Oas A pot Real Port Trans-
8tructur# Equip• Mftg. Const• Water Trade Trade Bank. Estate Ins. Activ. port
1 Primary Production 0.0033
2 Mining A Quarrying
3 rood Mftg.
4 Bsvsragss
5 Tobacco
6 Textiles 0 .0 0 3 0
0.0183 0.0002
7 Apparsl A Footvsar 0.0003 0.0004 0 .0 0 0 6
8 Wood A Cork 0.0013 0 .0 0 1 6 0.0581 0.0003 0.0002 0.0022
9 Furniture A Fixtures 0 .0 0 1 3 0.0003 0.0001 0.0033 0.0001
10 Paper A Paper Prod. 0 .0 0 0 3 0.0028 0.0009
11 Printing A Publishing 0.0015 0.0011 0 .0 0 1 3 0.0023 0.0013 0.0003 0.0125 0.0012 0.0107 0 .0 0 3 0 0 .0 0 1 6
12 Leather 0 .0 0 0 6
13 Rubber Processing
14 Rubber Products 0.0429 0.0198
15 Chemicals 0.0141 0.0092 0 .0 0 3 7 0 .0 2 3 1
16 Petroleum Products 0.0200 0.0004 0 .0 2 2 3 0 .1 1 6 8 0 .0 1 9 4 0.2624
17 Non-metallic minerals 0 .0 0 0 6 0.0731
18 Basic Metals 0.0423
19 Metal Products 0.0007 0.0021 0.0841
20 Machinery 0.0039 0.0078 0.0421 0.0028 0.0017 0.0028 0 .0 0 4 3 0.0014
21 Electrical Products 0.0055 0 .0 0 3 6 0.0195 0.0016 0.0129 0.0023
22 Ship repair A bldg. 0 .0 2 9 4 0 .0 0 6 0
23 Transport Equipment
24 Mlsc. mftg.
0.0831
0.0121 0.0036 0.0011 0 .0 0 0 3
0.1318
25 Construction 0.0019 0.0028 0 .0 4 3 6 0.0103 0.0031 0.0273 0.0016 0.0264 0.0027
26 Else., Oas A Water 0.0081 0 .0 0 6 8 0 .0 0 7 6 0.0282 0.0020 0 .0 0 0 3 0.0124 0 .0 1 6 3 0.0044 0 .0 4 9 2 0.0023
27 Wholesale A Ret. Trade 0 .0 3 1 8 0.0407
28 Entrepot Trade
29 Banking A Finance 0.0059 0.0053 0.0097 0^0006 0 .0 3 4 4 0.0048 O.OI85 0 .0 0 4 5 0.0029
30 Real Estate 0.0456 0 .0 2 3 6
31 Insurance 0.0014 0.0039 0.0034 0.0021 0.0010 0.0009 0.0093 0.0001 0 .0 2 3 3 0.0040 0.0235
32 Port Activity 0.0007 0.0014 0 .0 0 9 7 0.0076 0.0044 0.0113 0 .0 0 0 4
33 Transport 0.0091 0.0043 0 .0 2 5 4 0.0155 0 .0 1 2 7 0 .0 0 1 4 0.0112 0 .0 0 1 3 0.0148 0.0538 0.0004
34 Comnunlcatlons 0.0021 0 .0 0 1 6 0.0033 0 .0 0 3 2 0.0008 0.0011 0.0148 0 .0 0 0 9 0.0122 0.0031 0 .0 0 0 4
35 Govt. Services
36 Community Services 0.0004 0.0001 0.0004 0.0003 0.0001 0 .0 0 3 6 0.0002 0.0020 0.0063
37 Professional Services 0 .0 0 3 3 0 .0 0 2 3 0 .0 2 2 7 0.0020 0.0008 0 .0 0 0 6 0.0120 0 .0 1 3 3 0.0087 0 .0 0 3 2 0.0002
38 Business Services 0 .0 0 3 8 0 .0 0 1 7 0.0004 0.0003 0 .0 0 0 7 0.0224 0.0012 0 .0 0 3 4 0.0027 0.0001
39 Recreational Services
40 Personal Services 0.0022 0 .0 0 2 3 0 .0 0 9 6 0.0002 0 .0 0 0 3 0 .0 1 0 6 0.0034 0 .0 0 5 6 0.0184
41 Hotels
42 Tourism
43 Military Bases
44 Unallocated 0 .0 0 7 1 0 .3 6 8 7 0 .0 0 0 9 0.0029 0.0008 0 .0 0 0 5 0.4370 0 .0 0 2 3 0.0041 0.0096 0 .0 0 0 7
45 Total Intermed. Inputs 0.2485 0.4816 0 .3 1 3 9 0 .2 5 2 8 0 .0 6 7 5 0 .0 1 7 6 0.5743 0 .0 9 5 6 0 .0 9 7 9 0.2678 0 .4 3 9 7
46 Vag.. A Sal.rl.a 0 .2 3 8 3 0.0833 0 .1 7 9 7 0.1401 0 .1 9 3 7 0 .0 2 3 8 0.2416 0 .0 4 0 5 0 .6 2 2 8 0.4764 0 .2 7 0 3
47 Rant 0.0184 0.0064 0.0011 0 .0 5 2 3 0 .0 0 2 3 0.0024 0.0138 0 .0 8 0 5 0 .0 1 6 6 0.0744 0 .0 0 5 4
48 Depreciation 0.0162 0.0099 0.0462 0 .1 9 7 4 0.0162 0.0052 0 .0 1 4 3 0.0389 0 .0 6 9 2
4 9 N.t Indirect Tax*. -0.0149 0 .0 7 6 8
50 Other Value Added 0 .0 3 1 0 0.0944 0.1014 0 .3 5 0 3 0 .1 5 8 7 0.1331 0.1339 0.7930 0 .1 1 6 3 0.1423 0.1004
51 IMPORTS 0.4476 0.3244 0 .1 5 7 6  0.0069 0.5777 0.8031 0 .1 3 2 1 0.0180
oont -4- 81
Sal«« Distribution 34 35 3 6 37 38 39 40 41 42 43 44
Cost Co«n. Prof. Bus. Recr. Personal Military Unalloc -Structure Comm. Govt. S.rv. S.rv. S.rv. S.rv. Services Hotels Tourism Bases ated
1 Primary Production O.OO85 0.0795 0.0318 0.0195
2 Mining A Quarrying
3 Food Mftg. 0.0057 0.0062 0.0071 0.0065
4 Beverage« 0.0518 0.0128 0.0500 0.0147
5 Tobacco 0.0028 0.0200 0.0193
6 Textilea
7 Appar«l A Footwear 0.0003 0.0003 0.0194 O.OO56
8 Wood A Cork 0.0029 0.0049
9 Furnitur« A Fixtures 0.0003 0.0010 0.0042
10 Paper A Paper Prod. 0.0019 0.0002
11 Printing A Publishing 0.0041 0.0084 0.0187 0.1420 0.0086 0.0011 0.0098 0.0008 0.0220
12 Leather 0.0002
13 Rubber Processing
14 Rubber Products
15 Chemicals 0.0003 0.0030 0.0035 0.0013 0.0099 0.0005
16 Petroleum Produots 0.0041 0.0001 0.0037 0.0451 0.0043
17 Non-metallic minerals 0.0016
18 Basic Metals
19 Metal Products
20 Machinery
21 Electrical Products 0.0106 0.0023 0.0040 0.0020 0.0072 0.0114
22 Ship repair A bldg. 0.0096
23 Transport Equipment 0.0020
24 Misc. mftg. 0.0013 0.0016 0.0024
25 Construction 0.0045 0.0091 0.0153 0.0022 0.0043 0.0072 0.0321
26 Elec.v Oas A Vater 0.0107 0.0416 0.0391 0.0092 0.0448 0.0171 0.0312 0.0274 0.0029
27 Wholesale A Ret. Trade 0.0811 0.4441 0.0836
28 Entrepot Trade
29 Banking A Finance 0.0029 0.0001 0.0694 0.0070 O.OO83 0.0026 0.0244 0.0203
30 Real Estate
31 Insurance 0.0011 0.0012 0.0003 0.0028 0.0012
32 Port Activity 0.0032
33 Transport 0.1446 0.0121 0.0231 0.0110 0.0073 0.0035 0.0038 0.0667 0.0486 0.0038
34 Coimnunicatlons 0.0138 0.0039 0.0197 0.0101 0.0072 0.0031 0.0094 0.0228 0.0068 0.0107
35 Govt. Services
36 Community Services 0.0411 0.0050 0.0019 0.0007 0.0014
37 Professional Servloes 0.0012 0.0009 0.0115 0.0039 0.0019 0.0016 0.0043 0.0005 0 .0079
38 Business Services 0.0001 0.0006 0.0067 0.0132 0.0298 0.0110 0.0098 0.0001
39 Recreational Servloea 0.0021 0.1277 0.0119 0.0036 0 .0013
40 Personal Services 0.0002 0.0019 0.0098 0.0079 0,0636 0.0419 0.1581 0.0781
41 Hotel. 0.2003
42 Tourism
43 Military Bases
44 Unallocated 0.0046 0.0038 0.0054 0.0092 0.0005 0.0028 0.0003 0.0381 0.0202 0.0319
45 Total Intermed. Inputs 0.2086 0.1484 0.2381 0.4324 0.2011 0.1819 0.2694 1.OOOO 0.4472 0.1150
46 Wages A Salaries 0.2437 0.6481 O .8351 0.4661 0.3594 0.3783 0.3016 0.2135 0.2325 0.3346
47 Rent 0.0019 0.0064 0.0811 0.0433 0.0584 0.0783 0.0830 0.0283
48 Depreciation 0.0783 0.0004 0.0088 0.0106 0.0333 0.0916 0.0325
49 Net Indirect Taxes 0.2188 0.1954
50 Other Value Added 0.4608 0.3094 0.0024 0.2039 0 .1543 0.1226 0.2792 0.2509 0.0128 0.02943
51 IMPORTS O.OO67 0.0361 0.0137 0.0791 0.1456 0.0964 0.2243
Table 3.2 82
THE MATRIX OF INVERSE COEFFICIENTS fl - a !-1 FOR THE SINGAPORE ECONOMY, 196?
Sales Distribution
Cost
Structure
1
Prim. 
Prod .
2
Min.
A
Quarry
3
Food 
Mf t .
4
Bev.
5
Tob.
6 7
Tex. Apparel
8
Wood
9
F u m . 
A
Fix.
10
Paper
11
Print­
ing
1 Primary Production 1.1270 0.0001 0.0111 0.0008 0.0167 0.0005 0.0102 0.0004 0.0008 0.0005 0.0005
2 Mining & Quarrying 0.0001 1.OOOO 0.0001 0.0015 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
3 Food Mftg. 0.1382 0.0000 1.0319 0.0405 0.0021 0.0001 0.0013 0.0004 0.0002 0.0005 0.0001
4 lie ver age s 0.0000 0.0001 0.0001 1.0002 0.0002 0.0003 0.0002 0.0002 0.0002 0.0003 0.0002
5 Tobacco 0.0000 0.0000 0.0000 0.0000 1 .OOOO 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
6 Textiles 0.0016 0.0000 0.0000 0.0000 0.0000 1.1124 0.0005 0.0000 0.0000 0.0000 0.0000
7 Apparel A Footwear 0.0017 0.0001 0.0123 0.0005 0.0001 0.0001 1.0084 0.0001 0.0260 0.0010 0.0004
8 Wood A Cork 0.0011 0.0003 0.0015 0.0091 0.0007 0.0046 0.0012 1.0470 0.1987 0.0074 0.0017
9 Furniture A Fixtures 0.0000 0.0000 0.0001 0.0003 0.0001 0.0001 0.0001 0.0002 1.0193 0.0001 0.0001
10 Paper A Paper Prod. 0.0024 0.0002 0.0079 0.0077 0.0014 0.0252 0.0147 0.0019 0.0024 1.0418 0.0263
11 Printing & Publishing 0.0016 0.0031 0.0025 0.0102 0.0456 0.0056 0.0038 0.0029 0.0093 0.0067 1.0227
12 Leather 0.0001 0.0000 0.0005 0.0001 0.0000 0 .0000 0.0412 0 .0000 0.0011 0.0001 0.0000
13 Rubber Processing 0.0001 0.0002 0 .0000 0.0001 0.0000 0.0001 0.0003 0.0001 0.0001 0 .0000 0 .0000
14 Rubber Products 0.0011 0.0021 0.0006 0.0012 0.0004 0.0019 0.0047 0.0010 0.0010 0.0007 0.0006
15 Chemicals 0.0159 0.0007 0.0141 0.0064 0.0017 0.0084 0.0019 0.0021 0.0246 0.0034 0.0156
16 Petroleum Products 0.0182 0.0611 0.0098 0.0191 0.0049 0.0249 0.0053 0.0169 0.0126 0.0097 O.OO89
17 Non-metallie minerals 0.0017 0.0001 0.0026 0.0578 0.0003 0.0004 0.0003 0.0003 0.0004 0.0004 0.0004
18 Basic Metals 0.0004 0.0002 0.0016 0.0047 0.0002 0.0003 0.0008 0.0004 0.0034 0.0003 0.0006
19 Metal Products 0.0035 0.0017 0.0186 0.0519 0.0007 0.0014 0.0087 0.0027 0.0405 0.0009 0.0048
20 Machinery 0.0014 0.0064 0.0062 0.0386 0.0138 0.0076 0.0048 0.0103 0.0112 0.0113 0.0168
21 Electrical Products 0.0004 0.0004 0.0015 0.0103 0.0031 0.0018 0.0011 0.0026 0.0026 0.0025 0.0035
22 Ship repair A bldg. 0.0017 0.0006 0.0005 0.0005 0.0002 0.0007 0.0002 0.0014 0.0006 0.0004 0.0002
23 Transport Equipment 0.0060 0.0112 0.0027 O.OO63 0.0020 0.0101 0.0016 0.0054 0.0049 0.0039 0.0029
24 Misc*. mftg. 0.0007 0.0002 0.0022 0.0012 0.0004 0.0098 0.0073 0.0003 0.0029 0.0004 0.0004
25 Construction 0.0006 0.0008 0.0019 0.0056 0.0031 0.0040 0.0021 0.0026 0.0026 0.0049 0.0033
26 Elec., Gas A Water 0.0056 0.0108 0.0115 0.0163 0.0048 0.0203 0.0103 0.0138 0.0142 0.0075 0.0122
27 Wholesale A Ret. Trade 0.2604 0.0240 0.0904 0.2505 0.1150 0.1 646 0.1044 0.0460 0.0835 0.1155 0.0807
28 Entrepot Trade 0.0058 O.OO58 0.0309 0.0032 0.0006 0.0025 0.0008 0.0199 0.0047 0.0011 0.0009
29 Banking A Finance 0.0166 0.0738 0.0094 0.0226 0.0135 0.0500 0.0263 0.0132 0.0387 0.0252 0.0197
30 Real Estate 0.0000 0.0000 0.0001 0.0003 0.0002 0.0002 0.0001 0.0001 0.0001 0.0002 0.0002
31 Insurance 0.0018 0.0027 0.0020 0.0055 0.0061 0.0085 0.0041 O.OO89 0.0073 0.0053 0.0061
32 Port Activity 0.0045 0.0011 0.0121 0.0075 0.0018 0.0073 0.0023 0.0361 0.0123 0.0071 0.0032
33 Transport 0.0419 0.0780 0.0185 0.0422 0.0137 0.0699 0.0106 0.0378 0.0329 0.0269 0.0199
34 Communications 0.0013 0.0033 0.0037 0.0089 0.0062 0.0052 0.0044 0.0036 0.0060 0.0138 0.0063
35 Govt. Services 0.0000 0 .0000 0 .0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
36 Conwnunity Services 0.0002 0.0004 0.0006 0.0025 0.0040 0.0010 0.0005 0.0013 0.0032 0.0006 0.0010
37 Professional Services o.ooi7 0.0033 0.0075 0.0071 0.0127 0.0067 0.0039 0.0070 0.0076 0.0101 0.0125
38 Business Services 0.0016 0.0021 0.0048 0.0234 0.0217 0.0058 0.0032 0.0009 0.0069 0.0070 0.0132
39 Recreational Services 0.0002 0.0003 0.0006 0.0030 0.0028 0.0008 0.0004 0.0001 0.0009 0.0009 0.0017
40 Personal Services 0.0007 0.0010 0.0021 0.0037 0.0045 0.0052 0.0029 0.0037 0.0041 0.0048 0.0044
41 Hotels 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
42 Tourism 0.0000 0.0000 0 .0000 0.0000 0 .0000 0.0000 0.0000 0 .0000 0 .0000 0.0000 0 .0000
43 Military Bases 0.0000 0.0000 0.0000 0 .0000 0.0000 0.0000 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 .0 0 0 0
44 Unallocated 0.0150 0.0348 0.0154 0.0430 0.0253 0.04i4 0.0451 0.0149 0.0471 0.0187 0.0247
cont
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S«l«. Distribution 12 13 14 13 16 17Non-
18 19 20 21 22
Cost Rubber Rubber Petro- Metall. Basic Metal Elec. Ship
repairsStructure Leather Proc . Prod. Cheat. leum Mins. Metals Prod. Mach . Prod •
1 Primary Production 0.2449 0.0001 0.0004 0.0060 0.0001 0.0004 0.0005 0.0003 0.0003 0.0011 0.0009
2 Minin# A Quarryin# 0.0001 0 . 0 0 0 0 0 . 0 0 0 0 0.0002 0 . 0 0 0 0 0.0242 0.0002 0.0003 0 . 0 0 0 0 0.0001 0.0001
3 Food Mf t#. 0.0301 0 . 0 0 0 0 0.0001 0.0008 0 . 0 0 0 0 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002
4 Beverages 0.0001 0 . 0 0 0 0 0.0002 0.0004 0 . 0 0 0 0 0.0002 0.0002 0.0001 0.0001 0.0003 0.0004
5 Tobacco 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0
6 T.xtll.a 0.0107 0 . 0 0 0 0 0.0018 0.0006 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0001 0.0005 0 . 0 0 0 0
7 Apparel A Footwear 0.0004 0 . 0 0 0 0 0.0032 0.0001 0 . 0 0 0 0 0.0001 0.0001 0 . 0 0 0 0 0 . 0 0 0 0 0.0003 0.0001
8 Wood A Cork 0.0021 0.0003 0.0030 0.0035 0.0002 0.0085 0.0020 0.0021 0.0037 0.0105 0.0110
9 Furnitur« * Flxtur.. 0.0001 0.0001 0.0001 0.0001 0.0001 0.0003 0.0002 0.0002 0.0001 0.0172 0.0001
10 Paper A Paper Prod. 0.0036 0.0001 0.0086 0.0124 0.0007 0.0397 0.0006 0.0036 0.0006 0.0126 0.0008
11 Printin# A Publishing 0.0026 0.0006 0.0043 0.0100 0.0014 0.0054 O.OO86 0.0034 0.0041 0.0090 0.0109
12 Leather 1.0128 0 . 0 0 0 0 0.0001 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0001 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0
13 Rubber Proceeeln# 0.0012 1.0000 0.0606 0 . 0 0 0 0 0 . 0 0 0 0 0.0001 0.0002 0.0001 0.0001 0 . 0 0 0 0 0.0001
14 Rubber Products 0.0195 0.0001 1.0146 0.0006 0.0004 0.0013 0.0027 0.0008 0.0023 0.0005 0.0007
15 Chemicals 0.0092 0.0003 0.0103 1.0380 0.0020 0.0074 0.0185 0.0181 0.0124 0.1057 0.0298
16 Petroleum Products 0.0094 0.0029 0.0129 0.0133 1.0353 0.0454 0.0294 0.0127 0.0079 0.0081 0.0169
17 Non-metallio minerals 0.0006 0.0001 0.0002 0.0045 0.0001 1.0478 0.0008 0.0007 0.0003 0.0008 0.0006
18 Basic Metals 0.0007 0 . 0 0 0 0 0.0004 0.0059 0.0021 0.0072 1.0422 0.0804 0.0005 0.0009 0.0060
19 Metal Products 0.0076 0.0002 0.0037 0.0382 0.0258 0.0026 0.0084 1.0163 0.0049 0.0062 0.0098
20 Machinery 0.0040 0.0007 0.0203 0.0091 0.0070 0.0320 0.0263 0.0209 1.0397 0.0147 0.0018
21 Electrical Products 0.0010 0.0003 0.0022 0.0023 0.0004 0.0065 0.0027 0.0045 0.0027 1.0283 0.0044
22 Ship repair A bid#. 0.0005 0.0004 0.0002 0.0007 0.0004 0.0006 0.0008 0.0006 0.0002 0.0004 1.1131
23 Transport Equipment 0.0030 0.0003 0.0017 0.0034 0.0024 0.0072 0.0447 0.0063 0.0021 0.0023 0.0041
24 Misc. mft#. 0.0324 0 . 0 0 0 0 0.0038 0.0007 0.0006 0.0020 0.0008 0.0006 0.0136 0.0062 0.0002
25 Construction 0.0017 0.0007 0.0012 0.0025 0.0007 0.0037 0.0061 0.0034 0.0020 0.0031 0.0052
26 Elec., Oas A Water 0.0079 0.0013 0.0159 0.0133 0.0083 O.o4o4 0.0513 0.0137 0.0103 0.0126 0.0127
27 Wholesale A Ret. Trade 0.1612 0.0004 0.1034 0.1262 0.0474 0.0381 0.0214 0.0221 0.0557 0.1l40 0.0084
28 Entrepot Trade 0.0029 0.0638 0.0622 0.0013 0.0952 0.0044 0.0029 0.0013 0.0009 0.0010 0.0018
29 Bankin# A Finance 0.0244 0.0013 0.0087 0.0396 0.0088 0.0177 0.0209 0.0167 0.0103 0.0221 0.0264
30 Real Estate 0.0001 0 . 0 0 0 0 0.0001 0.0001 0 . 0 0 0 0 0.0002 0.0003 0.0002 0.0001 0.0001 0.0002
31 Insurance 0.0030 0.0013 0.0030 0.0039 0.0011 0.0147 0.0064 0.0038 0.0027 0.0030 0.033732 Port Activity 0.0032 0.0127 0.0036 0.0161 0.0086 0.0089 0.0176 0.0142 0.0033 0.0077 0.0023
33 Transport 0.0206 0.0031 0.0120 0.0218 0.0161 0.0477 0.0331 0.0226 0.0146 0.0171 0.026334 Cormnuni cat ions 0.0022 0.0011 0.0021 0.0038 0.0010 o.oo48 0.0033 0.0026 0.0033 0.0039 0.0435
35 Oovt. Services 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0
36 Community Services 0.0005 0.0005 0.0009 0.0003 0.0005 0.0017 0.0033 0.0007 0.0003 0.0007 0.008337 Professional Services 0.0030 0.0011 0.0019 0.0062 0.0013 0.0101 0.0119 0.0064 0.0083 0.0178 0.004738 Business Services 0.0022 0.0002 0.0046 0.0263 0.0032 0.0109 0.0033 0.0032 0.0077 0.0202 0.0084
39 Recreational Services 0.0003 0 . 0 0 0 0 0.0006 0.0034 0.0004 0.0014 0.0007 0.0004 0.0010 0.0026 0.0011
40 Personal Sex-vices 0.0014 0.0006 0.0031 0.0023 0.0006 0.0037 0.0032 0.0020 0.0023 0.0050 0.00704l Hotels 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 042 Tourism 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 043 Military Bases 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 044 Unallocated 0.0393 0.0019 0.0261 0.0298 0.0084 0.0239 0.1544 0.0338 0.0290 0.0568 0.0230
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Sales Distribution 23 24 25 26 27 28 29 30 31 32 33
Elect. Whole. Entx-e-
Cost Trans. Misc . Gas A Retail pot Real Port Traixs-
Structure Equip. Mftg. Const. Water Trade Trade Banks Estate Ins Activ. port
1 Primary Production 0.0006 0.0004 0.0052 0.0003 0.0001 0 . 0 0 0 0 0.0012 0.0005 0.0006 0.0010 0.0002
2 Mining A Quarrying 0.0001 0.0001 0.0211 0.0004 0 . 0 0 0 0 0 . 0 0 0 0 0.0001 0.0006 0.0001 0.0006 0.0001
3 Food Mftg. 0.0001 0.0001 0.0008 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0003 0.0001 0.0002 0.0005 0 . 0 0 0 0
4 Beverages 0.0002 0.0002 0.0006 0 . 0 0 0 0 0.0001 0 . 0 0 0 0 0.0006 0.0002 0.0003 0.0010 0.0001
5 Tobacco 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0
6 Textiles 0.0001 0.0034 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0001
7 Apparel A Footwear 0.0002 0 . 0 0 0 0 0.0001 0.0006 0.6000 0 . 0 0 0 0 0.0001 0.0001 0 . 0 0 0 0 0.0006 0.0007
8 Wood A Cork 0.0020 0.0041 0.0653 0.0011 0.0005 0.0003 0.0028 0.0019 0.0003 0.0055 0.0007
9 Furnitur« A Fixture* 0.0002 0.0001 0.0019 0.0004 0 . 0 0 0 0 0 . 0 0 0 0 0.0001 0.0003 0.0001 0.0040 0.0002
10 P«per A Paper Prod. 0.0011» 0.0036 0.0040 0.0006 0.0010 O.QOOO 0.0008 0.0002 0.0004 0.0005 0.0006
11 Printing A Publishing 0.0034 0.0110 0.0043 0.0034 0.0028 0.0005 0.0278 0.0021 0.0123 0.0050 0.0030
12 Leather 0.0007 0.0001 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0001 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0001
13 Rubber Processing 0.0029 0 . 0 0 0 0 0.0001 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0001 0.0016
14 Rubber Products 0.0478 0.0003 0.0012 0.0006 0.0004 0.0001 0.0005 0.0001 0.0005 0.0016 0.0266
15 Chemicals 0.0176 0.0107 0.0122 0.0259 0.0002 0.0001 0.0012 0.0009 0.0005 0.0045 0.0036
16 Petroleum Products 0.0281 0.0064 0.0422 0.1302 0.0047 0.0009 0.0100 0.0042 0.0058 0.0443 0.2765
17 Non-metallic minerals 0.0010 0.0010 O.O8O5 0.0010 0.0001 0 . 0 0 0 0 0.0012 0.0023 0.0002 0.0024 0.0004
18 Basic Metals 0.0004 0.0004 0.0542 0.0010 0.0001 0 . 0 0 0 0 0.0003 0.0016 0.0001 0.0018 0.0008
19 Metal Products 0.0025 0.0031 0.0917 0.0054 0.0002 0.0001 0.0008 0.0028 0.0004 0.0043 0.0076
20 Machinery 0.0020 0.0051 0.0160 0.0k6k 0.0004 0.0001 0.0045 0.0032 0.0035 0.0083 0.0043
21 Electrical Products 0.0066 0.0041 0.0225 0.0023 0.0003 0.0001 0.0008 0.0008 0.0004 0.0147 0.0034
22 Ship repair A bldg. 0.0002 0.0002 0.0005 0.0002 0.0004 0.0003 0.0003 0 . 0 0 0 0 0.0001 0.0336 0.0068
23 Transport Equipment 1.0925 0.0015 0.0079 0.0030 0.0021 0.0003 0.0029 0.0006 0.0026 O.OO87 0.1449
24 Misc. mftg. 0.0004 1 .01 34 0.0044 0.0008 0.0012 0 . 0 0 0 0 0.0012 0.0002 0.0001 0.0007 0.0003
23 Construction 0.0027 0.0035 1 .04 89 0.0115 0.0006 0.0003 0.0043 0.0299 0.0021 0.0293 0.0035
26 Elec., Qas A Water 0.0112 0.0098 0.0191 1.0314 0.0034 0.0009 0.0172 0.0188 0.0059 0.0542 0.0068
27 Wholesale A Ret. Trade 0.0445 0.0457 0.0164 0.0122 1.0009 0.0002 0.0057 0.0013 0.0021 0.0069 0.0211
28 Entrepot Trade 0.0055 0.0007 0.0051 0.0120 0.0005 1.0001 0.0010 0.0004 0.0006 o.oo43 0.0270
29 Banking A Finance 0.0101 0.0168 0.0198 0.0038 0.0358 0.0051 1.0310 0.0020 0.0060 0.0035 0.0073
30 Real Estate 0.0001 0.0002 0.0490 0.0005 0 . 0 0 0 0 0 . 0 0 0 0 0.0002 1.0255 0.0001 0.0014 0.0002
31 Insurance 0.0023 0.0048 0.0071 0.0031 0.0018 0.0011 0.0107 0.0005 1.0245 0.0071 0.0250
32 Port Activity 0.0019 0.0025 O.OO56 0.0017 0.0101 0.0077 0.0049 0.0002 0.0002 1.0124 0.0031
33 Transport 0.0131 0.0101 0.0410 0.0204 0.0144 0.0022 0.0199 0.0038 0.0181 0.0601 1.0076
34 Communications 0.0031 0.0067 0.0060 0.0039 0.0017 0.0013 0.0216 0.0016 0.0132 0.0076 0.0018
35 Govt. Services 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0000 0.0000 0 . 0 0 0 0 0.0000
36 Community Services 0.0006 0.0002 0.0011 0.0006 0.0004 0.0001 0.0041 0.0003 0.0022 0.0071 0.0004
37 Professional Services 0.0045 0.0065 0.0281 0.0032 0.0016 0.0008 0.0171 0.0168 0.0094 0.0071 0.0016
38 Business Services 0.0055 0.0028 0.0034 0.0020 0.0016 0.0002 0.0243 0.0016 o.oo4o 0.0040 0.0021
39 Recreational Services 0.0007 0.0004 0.0004 0.0003 0.0002 0 . 0 0 0 0 0.0032 0.0002 0.0003 0.0005 0.0003
40 Personal Services 0.0029 0.0028 0.0117 0.0007 0.0012 0.0002 0.0119 0.0041 0.0061 0.0196 0.0009
4l Hotels 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0
42 Tourism 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0000
43 Military Bases 0.0000 0.0000 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0000 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0
44 Unallocated 0.0146 0.3945 0.0243 0.0071 0.0178 0.0029 0.4672 0.0043 0.0077 0.0143 0.0075
cont -4-
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Sales Distribution 34 35 36 37 38 39 4o 41 42 43 44
Cost Comm. Prof. Bus . Recr. Personal Military Unalloc-
Structure Comm. Govt. Serv. Serv. Serv. Serv. Services Hotels Tourism Bases ated
1 Primary Production 0.0001 0 . 0 0 0 0 0.0103 0.0012 0.0017 0.0061 0.0897 0.0402 0.0227 0.0297 0.0001
2 Mining A Quarrying 0.0001 0 . 0 0 0 0 0.0002 0.0004 0.0001 0.0001 0.0001 0.0002 0.0002 0.0012 0.0001
3 Food Mftg. 0.0000 0 . 0 0 0 0 0.0074 0.0003 0.0004 0.0013 0.0195 0.0132 0.0078 0.0116 0 . 0 0 0 0
4 Beverage« 0.0000 0 . 0 0 0 0 0.0001 0.0006 0.0009 0.0035 0.0518 0.0151 0.0613 0.0188 0 . 0 0 0 0
3 Tobacco 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0028 0.0206 0.0195 0 . 0 0 0 0
6 Textile« 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0001 0.0001 0.0001 0.0001 0 . 0 0 0 0
7 Apparel A Footwear 0.0005 0 . 0 0 0 0 0.0005 0.0002 0.0001 0.0001 0.0003 0.0197 0.0041 0.0059 0 . 0 0 0 0
8 Vood A Cork 0.0037 0 . 0 0 0 0 0.0010 0.0023 0.0007 0.0006 0.0006 0.0010 0.0014 o.oo4o 0.0055
9 Furniture A Fixture» 0.0005 0 . 0 0 0 0 0.0011 0.0044 0.0001 0.0002 0.0000 0.0003 0.0001 0.0002 0.0001
10 Paper A Paper Prod, 0.0004 0 . 0 0 0 0 0.0005 0.0028 0.0041 0.0006 0.0008 0.0015 0.0014 0.0008 0.0007
11 Printing A Publishing 0.0051 0 . 0 0 0 0 0.0096 0.0230 0.1500 0.0143 0.0038 0.0134 0.0072 0.0037 0.0241
12 Leather 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0008 0.0002 0.0003 0.0003
13 Rubber Processing 0.0002 0 . 0 0 0 0 0 . 0 0 0 0 0.0001 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0.0001 0.0001 0 . 0 0 0 0
14 Rubber Products 0.0040 0 . 0 0 0 0 0.0004 0.0009 0.0003 0.0003 0.0003 0.0004 0.0022 0.0016 0.0002
15 Chemicals 0.0026 0 . 0 0 0 0 0.0074 0.0024 0.0069 0.0027 0.0038 0.0142 0.0042 0.0033 0.0006
16 Petroleum Products 0.0468 0 . 0 0 0 0 0.0103 0.0149 0.0081 0.0095 0.0060 0.0164 0.0272 0.0685 0.0079
17 Non-metallic minerals 0.0005 0 . 0 0 0 0 0.0009 0.0014 0.0004 0.0007 0.0032 0.0017 0.0039 0.0055 0.0018
18 Basic Metals 0.0004 0 . 0 0 0 0 0.0006 0.0010 0.0003 0.0003 0.0003 0.0007 0.0003 0.0032 0.0001
19 Metal Products 0.0018 0 . 0 0 0 0 0.0017 0.0023 0.0014 0.0011 0.0033 0.0029 0.0044 0.0079 0.0004
20 Machinery 0.0015 0 . 0 0 0 0 0.0025 0.0031 0.0035 0.0028 0.0031 0.0040 0.0040 0.0039 0.0008
21 Electrical Products 0.0118 0 . 0 0 0 0 0.0029 0.0051 0.0039 0.0080 0.0007 0.0125 0.0038 0.0020 0.0003
22 Ship repair A bldg. 0.0010 0 . 0 0 0 0 0.0001 0.0002 0.0002 0.0001 0.0002 0.0002 0.0008 0.0113 0.0001
23 Transport Equipment 0.0237 0 . 0 0 0 0 0.0023 0.0047 0.0028 0.0017 0.0015 0.0016 0.0121 O.OO85 0.0014
24 Mlsc. mftg. 0.0002 0 . 0 0 0 0 0.0001 0.0016 0.0003 0.0001 0.0002 0.0004 0.0008 0.0022 0.0023
25 Construction 0.0055 0 . 0 0 0 0 0.0107 0.0173 0.0039 0.0055 0.0007 0.0087 0.0028 0.0557 0.0005
26 Elec,, Gas A Vater 0.0127 0 . 0 0 0 0 0.0457 0.0437 0.0190 0.0493 0.0195 0.0561 0.0176 0.0330 0.0045
27 Wholesale A Ret. Trade 0.0055 0 . 0 0 0 0 0.0057 0.0055 0.0963 0.0077 0.0359 0.0216 0.4710 0.1034 0.0029
28 Entrepot Trade 0.0046 0 . 0 0 0 0 0.0012 0.0015 0.0008 0.0009 0.0011 0.0019 0.0029 0.0068 0.0008
29 Banking A Finance 0.0049 0 . 0 0 0 0 0.0014 0.0741 0.0154 0.0104 0.0058 0.0287 0.0254 0.0073 0.0229
30 Real Estate 0.0003 0 . 0 0 0 0 0.0005 0.0008 0.0002 0.0003 0 . 0 0 0 0 0.0004 0.0001 0.0026 0 . 0 0 0 0
31 Insurance 0.0050 0 . 0 0 0 0 0.0007 0.0031 0.0025 0.0036 0.0007 0.0024 0.0036 0.0026 0.0007
32 Port Activity 0.0008 0 . 0 0 0 0 0.0004 0.0008 0.0015 0.0004 0.0009 0.0010 0.0055 0.0074 0.0005
33 Transport 0.1490 0 . 0 0 0 0 0.0155 0.0324 0.0192 0.0117 0.0103 0.0108 0.0835 0.0581 0.0092
34 Communications 1.0146 0 . 0 0 0 0 0.0047 0.0223 0.0131 O.OO87 0.0041 0.0112 0.0279 0.0090 0.0121
35 Govt, Services 0 . 0 0 0 0 1.0000 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0
36 Community Services 0.0001 0 . 0 0 0 0 1.0429 0.0057 0.0023 0.0009 0.0002 0.0017 0.0008 0.0004 0.0002
37 Professional Services 0.0020 0 . 0 0 0 0 0.0017 1.0139 0.0068 0.0030 0.0023 0.0060 0.0034 0.0033 0.0091
38 Business Services 0.0008 0 . 0 0 0 0 0.0012 0.0094 1.0201 0.0322 0.0128 0.0127 0.0071 0.0028 0.0010
39 Recreational Services 0.0001 0 . 0 0 0 0 0.0024 0.0012 0.1319 1.0163 0.0016 0.0052 0.0016 0.0016 0.0001
40 Personal Services 0.0006 0 . 0 0 0 0 0.0024 0.0112 0.0177 0.0673 1.0005 0.0431 0.1677 0.0794 0.0005
41 Hotel, 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 1.OOOO 0.2003 0 . 0 0 0 0 0 . 0 0 0 0
42 Tourism 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 1.0000 0 . 0 0 0 0 0 . 0 0 0 0
43 Military Bases 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 1.0000 0 . 0 0 0 0
44 Unallocated 0.0085 0 . 0 0 0 0 0.0057 0.0412 0.0197 0.0068 0.0082 0.0164 0.0557 0.0283 1.0450
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problems and development issues of the Singapore economy 
outlined in Chapter 1 of the thesis.
3.3 Structural Interdependence in the Singapore Economy
The inter-industry table together with derived matrices 
provide a complete record of the cost structure and 
marketing flows of the productive sectors in the economy. 
Inter-industry transaction tables and derived matrices are 
useful in their own right in that they can be used directly 
(i.e. outside the inter-industry analytical scheme) to provide 
insights into the degree of structural interdependence in the 
economy.
Each production sector in the inter-industry table 
appears as a purchaser of inputs and supplier of output 
to other sectors in the economic system. Thus, the 
interdependence between productive sectors can be studied 
by analysing the contribution of each sector to total supply 
(intermediate purchases) and to total demand (intermediate 
sales) .
On the supply side, the direct dependence of each 
productive sector on all productive sectors for its 
intermediate inputs is given by the ratio of total 
intermediate inputs to total supply in each sector. This 
ratio,
(3.2)
V can
IK
j X . 3
where U sum of the intermediate inputs in sector
' j 1 i.e. U. = Z a D ij
X_. = total supply of sector ' j ' .
On the demand side, we can express the dependence of 
sector 'i 1 on all other sectors for the disposition of its 
output by a similar measure:- 
W .
w. = ——  (3.3)
where W total intermediate sales of sector
i.e. W Ea ij
total demand of sector 'i '.
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These two measures of interdependence are computed for 
each production sector and are shown in Table 3.3 together 
with the ranking of sectors in terms of each index.
In Table 3.4, the production sectors in the inter­
industry table are presented, following Chenery and Clark, in 
a four-quadrant classification of economic sectors based on 
whether their values of u and w are above or below that for 
the economy as a whole.^
The production sectors included under categories II and
III are characterised by high u values reflecting their heavy 
reliance on other production sectors for their intermediate 
inputs, hence the term "secondary sectors". Categories I and
IV are "primary sectors" in that in all cases, their primary
input content exceeds the intermediate content as evidenced
2by their low values of u. As the u index is a measure of 
backward linkages, it follows that an expansion or contraction 
of those sectors in categories II and III i.e. secondary 
sectors, would have greater repurcussions on the economy than 
in the case of the primary sectors included in categories I 
and IV.
On the other hand, the w index provides a measure of the 
extent of forward linkages or the dependence of each sector 
on other production sectors for its sales. Consequently, the 
sectors in categories I and II with high w values would be 
affected to a greater extent by changes in the general level 
of economic activity than those in categories III and IV.
Taking an overall measure of interdependence, sectors 
in category II with high values of both u and w would possess 
the most extensive linkages in the economy. Accordingly, 
these sectors would be highly responsive to changes in the
1. This procedure is adopted for all sectors except the 
banking sector where the high value of u (0.57) is largely 
a reflection of the value of unallocated intermediate 
inputs (0.43) representing interest paid out by the banking 
system. This item would have been netted out if data on 
the sources of these interest bearing deposits were 
available.
2. In all cases, u<u where u = 0.44.
Table 3 . 3
INDICES OF DIRECT STRUCTURAL INTERDEPENDENCE 
IN THE SINGAPORE ECONOMY 1967
1 Primary Production
2 Mining A Quarrying
3 Food Mftg.
4 Beverages
5 Tobacco
6 Textiles
7 Apparel A Footwear
8 Wood A Cork
9 Furnitura A  Fixturas
10 Papar A Papar Prod *
11 Printing A Publishing
12 Laathar
13 Rubber Procasaing
14 Rubbar Producta
15 Chamicala
1 6 Petroleum Producta
17 Non-metallic minarala
18 Basic Matala
19 Matal Products
20 Machinary
21 Elactrioal Products
22 Ship rapair A bldg.
2 3 Transport Equipment
24 Misc. Mftg.
2 3 Construction
26 Else.t Gas A Watar
27 Wholesale A Rat. Trada
28 Entrapot Trada
29 Banking A Flnanca
30 Real Estata
31 Insurance
32 Port Activity
33 Transport
34 Communications
35 Govt. Services
36 Community Services
37 Professional Services
38 Business Services
39 Recreational Services
40 Personal Services
41 Hotels
42 Tourism
43 Military Bases
44 Unallocated
J Xj Rank
0 . 6 1 8
0 . 2 3 34
0 . 7 2 4
0 . 6 0 11
0.30 29
0.65 7
0.55 19
0.33 2 0
0.59 12
O . 5 6 17
0.36 27
0 . 8 0 2
0.73 3
0.38 14
0.71 6
0.53 18
0.52 21
0 . 5 8 13
0.48 2 2
O .3 1 28
0 . 6 0 1 0
0.37 2 6
0.43 24
O .7 1 3
O .6 1 9
O . 2 5 32
0.16 38
0.09 43
0.37 16
0.10 42
0.11 41
0 . 2 7 31
0 . 4 7 2 3
0.21 37
0.00 44
0.13 39
0.24 33
0.43 23
0.22 33
0.21 36
0 . 3 0 30
1 .00 1
0.58 13
0.11 40
0.31 25
0.99 1
0.14 35
0.33 23
0 . 1 3  37
0.19
O . 1 5  
0.42 16
0 . 1 7  31
0.66 9
0 . 5 0  13
0 . 1 6  32
0.00 41
0 . 3 2  24
0.27 2 6
0 . 3 8  2 0
O .7 2  4
0.59 13
0.66 8
0.69 3
0.41 17
0.22 28
0 . 6 3  1 0
0 . 1 3  3 8
0.14 3 6
0 . 6 2  11
0.19 29
0.37 21
0.72 3
0.13 33
0.68 6
0.77 2
0.40 18
O . 3 8  14
0.00 42
0 . 0 6  40
0.37 22
0 . 6 1  12
O .1 1 3 9
0.26 27
0.67 7
0.00 43
0.00 44
0 .40 19
Table 3.** 89
INDEXES OF INTER-INDUSTRY USE 
(u ■ 0.44, v ■ 0.37)
High w Lew w
I. Primary Production for Intermediate Use IV. Primary Production for Final Use
u j *1 u j w i
02 Mining and Quarrying 0.23 0.99 22 Shlprepalrs A Shipbuilding 0.37 0.22
2 6 Elactricity,Gas A Vatar 0.26 0.62 0 5 Tobacco Manufacture 0 . 3 0 0.13
29 Banking 0.57 0 . 7 2 2 7 Wholesale A Retail Trade 0.07 0.19
31 Insuranca 0.11 0.68 28 Entrepot 0.09 0.04
Lew u 32 Port Activity 0.27 0.77 30 Real Estate 0.10 0 . 1 5
3** C onanuni c a t i ona 0.21 O . 5 8 35 Government Sarvlcaa 0.00 0.00
37 Profaaaional Sarvlcaa 0.24 0.37 3« Comnunity Sarvlcaa 0 . 1 5 0 . 0 6
38 Buainass Sarvlcaa 0.43 O . 6 1 39 Recreation Services 0.22 0.11
41 Hotala 0.30 0.67 40 Personal Sarvlcaa 0.21 0 . 2 6
II. Sacondary Production for Intermediate Use III. Secondary Production for Final Use
u j wi u j W108 Wood A Cork 0.53 0.42 01 Primary Production 0 . 6 1 0 . 3 1
10 Papar A Papar Producta 0 . 5 6 0.66 0 3 Food Processing 0 . 7 2 0. i4
11 Printing A Publishing 0 . 3 6 0 . 5 0 04 Beverages 0 . 6 0 0.33
14 Rubbar Producta O . 5 8 0.32 06 Textiles 0 . 6 5 0.19
16 Patrolaum Producta 0.55 0.38 0 7 Apparel A Footwear 0 . 5 5 0.15
17 Non-metalllc Minarala 0.52 0 . 7 2 0 9 Furniture A Fixtures 0 . 5 9 0.17
High u 18 Basic Matala O . 5 8 0.59 12 Leather Products 0 . 8 0 0 . 1 6
19 Matal Producta 0.48 0.66 1 3 Rubber Processing 0.73 0.00
20 Machinary 0.31 0.69 1 5 Chemicals 0.71 0 . 2 7
21 Electrical Producta 0 . 6 0 0.41 24 Mlsc. Manufacturing 0.71 0 . 1 3
23 Tranaport Equipment 0.45 0.65 25 Construetion 0 . 6 1 0.14
33 Transport 0.47 0.40 42 Tourism 1 .00 0.00
43 Military Bases 0 . 5 8 0.00
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overall level of economic activity and in turn, changes in 
the output of these sectors would tend to have a greater 
impact on the rest of the economy than industry in generale 
Apart from transport and banking, the rest of the sectors in 
this category are manufacturing sectors engaged principally 
in the manufacture of intermediate products„
At the other extreme, sectors in category IV with low u 
and low w values are relatively independent of other 
production sectors in the economy for their input requirements 
or as markets for their output.
Broadly then, it is possible to establish a one-way 
pattern of dependence among the production sectors in the 
Singapore economy. Categories I, II and III in Table 3.4 
can be visualised as successive stages in the production 
process of the economy taken as a whole. However, it should 
be pointed out that the vertical integration of the production 
sectors does not follow a strict one-way pattern of dependence 
due to circularity and feedback effects in the system 
particularly among the production sectors in category II.
3.4 Direct and Indirect Interdependence in the Economy
The preceding analysis of structural interdependence 
has been based on the use of the matrix of direct input 
coefficients (a^^'s). As such, it provides a description of 
direct interdependence between productive sectors in the 
economy. However, given the interdependence between 
productive sectors, an increase in final demand for the output 
of a given sector will generate a more than proportional 
increase in output for the economy as a whole.’'"
It is possible to extend the above analysis to include 
indirect effects by the use of the total coefficients in the
1. An increase in final demand for a unit of output of a
given sector would require not only the initial increase 
in output of that sector but corresponding increases in 
the output of all sectors which supply its intermediate 
input requirements. These direct demand effects on 
supplying industries would, in turn, generate a series of 
additional demand for intermediate inputs and so on.
This multiplier process is illustrated, using the 
Construction sector, in footnote 1 below.
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inverse matrix. It was shown earlier that the elements of 
the inverse matrix represent the output required, directly 
and indirectly, from all productive sectors to sustain a 
one unit increase in the final demand of a given sector. 
Accordingly, the sum of the total coefficients in the row and 
column vectors of the inverse matrix provide two measures of 
the direct and indirect interdependence between sectors in 
the economy corresponding to u and w above. These two measures,
k. and k, are shown in Table 3.5 below.
3 i
Each entry in column 1 of Table 3.5 represents the sum 
of the column elemeents of the inverse for each sector, 
and measures the direct and indirect effect that a unit 
increase in final demand in any one sector has on economy as 
a whole. If we take the Construction sector (25), Table 3.5 
shows that a $1 increase in final demand of the Construction 
sector would generate an increase in total output of $1.7238.^
Other non-manufacturing sectors which have high values 
of k are primary production, transport, tourism, British
1. A detailed breakdown of the total effect (1.7238) on all 
production sectors resulting from a unit increase in final 
demand of the construction sector can be obtained by 
reference to the column elements of the construction sector 
in the original inverse matrix (column 25 of Table 3.2).
An examination of Table 3.2 shows that a unit increase in 
the final demand of the construction sector would induce 
an increase of $1.049 worth of output from the construction 
sector itself, $0.021 from the mining and quarrying sector, 
$0.065 from the wood and cork industry, $0.012 from the 
Chemical industry, $0.042 from the petroleum industry, 
$0.081 from the non-metallic minerals industry, $0.054 from 
basic metals industry, $0.092 from the metal products 
industry and so on. The total increase of $1.049 worth 
of output from the construction sector can be shown to be 
the sum of three distinct effects:
(i) the initial increase in output of the construction 
sector of $1.00;
(ii) the direct input of construction services of $0.044
required to meet the initial output increase of 
construction sector of $1.00. This is given by the direct 
input coefficient (a„.. . c ) in Table 2.1;
4  J  ji ^  J
(iii) the sum of the indirect inputs of construction 
services required by the total increase in output of the 
construction sector given in (i) and (ii) above.
INDICTS or TOTAL STRUCTURAL IWTTRDr PFKDF.NCF IK THE 
SINGAPORE ECONOMY 19<>7
1 P r i m a r y  P r o d u c t io n
2 M in i n «  i  Q u a r r y i n g
3 r o o d  M f t * .
k  B e v e r a e * «
5  T o b a c c o
6 T e x t i l e s
7  A p p a r a l  A  F o o t v a a r
8  W ood  A  C o r k
9  F u r n i t u r «  A  F i x t u r « «
1 0  P a p « r  A  P a p « r  P r o d ,
11 P r i n t i n g  A  P u b l i s h i n g
12 L « a t h « r
13 R u b b « r  P r o c e s s i n g
14 R u b b e r  P r o d u c t «
15  C h e m ic a l«
1 6  P e t r o le u m  P r o d u o t e
1 7  N o n - m e t a l l i c  m in e r a l«  
1 6  B a s i c  M e t a l s
1 9  M e t a l  P r o d u o t «
2 0  M a c h in e r y
21 E l e o t r i o a l  P r o d u o t «
2 2  S h ip  r e p a i r  A  b l d g .
2 3  T r a n s p o r t  E q u ip m e n t
2 4  M is o .  M f t f f .
2 3  C o n s t r u c t i o n
2 6  E l e c . t G a «  A  V a t e r
2 7  W h o le s a le  A  R e t .  T r a d e
2 8  E n t r e p o t  T r a d e
2 9  B a n k in g  A  F in a n c e
3 0  R e a l  E s t a t e
31 I n s u r a n c e
32 P o r t  A c t i v i t y
3 3  T r a n s p o r t
34  C o m m u n ic a t io n s  
3 3  O o v t .  S e r v i c e s
3 6  C o m m u n it y  8 e r v i c « s
3 7  P r o f e s s i o n a l  S e r v l o e s
3 8  B u s in e s s  S e r v i c e s
3 9  R e o r e a t l o n a l  S e r v l o e s
4 0  P e r s o n a l  S e r v l o e s
4 1  H o t e l s
4 2  T o u r i s m
4 3  M i l i t a r y  B a s e s
4 4  U n a l lo c a t e d
( (c )  W e ig h t e d  A v e r s e *
C o l .  1 C o l .  2
v ? r u V ? rt
1 . 6 8 2 7 1 . 6 3 6 3
1 . 3 3 1 2 1 . 0 3 2 9
1 . 3 4 0 5 1 . 3 1 0 4
1 . 7 1 3 9 1 . 1 3 9 4
1 . 3 3 0 4 1 . 0 4 2 9
1 .6 0 9 6 1 . 1 3 2 2
1 . 3 3 9 6 1 . 0 8 8 7
1 . 3 0 6 7 1 .4 2 5 4
1 . 6 3 4 8 1 .0 3 3 2
1 . 3 4 1 9 1 . 2 4 1 6
1 .3 1 6 8 1 . 3 0 3 7
1 . 6 7 0 2 1 . 0 3 8 8
1 . 0 9 7 2 1 . 0 6 8 6
1 .4 0 2 3 1 . 1 4 9 2
1 .4 5 0 3 1 .4 7 1 9
1 . 2 8 0 3 2 . 1 3 4 8
1 .4 7 3 3 1 . 2 3 1 0
1 . 3 3 3 9 1 .2 2 7 1
1 . 3 2 1 0 1 .4 0 4 6
1 . 2 4 8 2 1 . 4 2 8 2
1 . 3 1 7 6 1 . 1 9 2 0
1 . 4 2 6 9 1 . 1 8 1 3
1 . 3 3 3 3 1 .4 6 2 2
1 . 3 7 6 8 1 . 1 1 7 3
1 . 7 2 3 8 1 . 3 0 9 4
1 . 3 3 7 9 1 . 7 9 7 0
1 . 1 0 6 3 3 . 9 4 5 7
1 . 0 2 3 6 1 .3 9 3 6
1 .7 0 2 1 1 .8 4 3 9
1 . 1 3 3 9 1 . 0 8 3 3
1 . 1 3 1 3 1 . 2 4 9 4
1 . 3 8 3 « 1 .2 6 3 2
1 . 3 9 8 6 2 . 2 3 7 8
1 . 3 2 0 0 1 . 3 3 4 4
1 .OOOO 1 .0 0 0 0
1 . 2 0 3 0 1 .1 0 3 2
1 .3 3 7 1 1 . 3 0 1 1
1 . 5 5 6 7 1 .3 3 4 3
1 . 2 7 8 9 1 . 1 9 2 3
1 .2 9 4 1 1 . 3 2 0 9
1 .3 9 1 1 1 . 2 0 0 3
2 . 2 6 7 7 1 . 0 0 0 0
1 . 6 1 3 7 1 .0 0 0 0
1 . 1 3 6 9 2 . 9 3 5 4
1 . 4 0 6 0 1 . 4 o 6 0
military bases, and business services. The manufacturing 
industries that show high values of k_ include beverages, 
textiles, furniture and fixtures, leather, chemicals, non- 
metallic minerals, basic metals, electrical products, 
shiprepairs and shipbuilding and miscellaneous manufacturing. 
Consequently, any changes in the final demand for the output 
of these sectors would have significantly higher repercussions 
on the entire economy than industry in general.
On the other hand, Table 3.5 shows that those sectors
which have the lowest values of k. are wholesale and retail3
trade, entrepot trade, rubber processing, insurance, recrea­
tional and personal services. Compared to other sectors in 
the Singapore economy, changes in the final demand for the 
output of these sectors would exert the least influence on 
the economic system.
The sum of the row elements in the inverse matrix, are 
shown in column (2) of Table 3.5 together with the ranking 
of individual sectors. Each entry, k ^ , shows the output 
required from each sector to satisfy a one unit change in 
the final demand of all sectors in the economy. If we take 
the wholesale and retail trade sector, we find that with a 
value of k^ of 3.9457, this sector would have to increase its 
output by $3.9457 in order to cope with a $1 increase in gross 
national expenditure.
Other sectors which are highly dependent, directly 
and indirectly, on the rest of the economy for their sales are, 
primary production, transport, utilities, banking and finance, 
wood and cork, printing and publishing, petroleum products, 
non-metallic minerals and transport equipment.
In contrast, those sectors which are relatively 
unaffected by changes in final demand and production levels 
of the rest of the economy are mining and quarrying, British 
military bases, tourism, real estate, rubber processing, and 
community services. Among the manufacturing sectors, those 
with low values of k^ are beverages, tobacco, textiles, rubber 
manufactures, shiprepairs, and miscellaneous manufacturing all 
of which are final demand oriented sectors.
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3.5 Analysis of the Primary Input Content of Final Demand
One of the most important applications of inter-industry 
mode Is in structural analysis has been the analysis of the 
relationship between primary inputs and final demand.
It was shown earlier that the total coefficients in the 
inverse matrix provide a direct link between a given set of 
final demands and the resulting production levels of the 
various sectors in the economy. Since primary inputs are 
directly related to production levels in the inter-industry 
table, the inverse matrix can be used to establish a direct 
relationship between final demands and primary inputs for 
each sector.
The total (direct and indirect) primary input 
requirements per unit of final demand can be obtained by pre­
multiplying the inverse matrix by the row vector of each of 
the direct primary input coefficients contained in Table 2.1.^ 
Writing f^j for the amount of primary input 'h ' absorbed per 
unit of output of sector 1j 1, the direct and indirect amount 
of primary input 'h' required per unit of final demand for
1. This compilation procedure in effect involves the
pre-multiplication of a new, rectangular 4 x 44 primary
input matrix into the 44 x 44 inverse matrix to obtain
a product matrix whose elements are the total primary
input coefficients (r, 's).h:
Alternatively, the same result can be obtained by post- 
multiplying the primary input matrix by the transpose 
of the inverse matrix i.e. the column elements in the 
inverse are converted to row elements (with a 
corresponding change of subscripts) which are then 
multiplied by the row vectors of the primary input matrix 
to form the new matrix of total input coefficients. In 
this postmultiplication case, the elements of the row 
vectors of the primary input matrix are transposed into 
column elements.
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the output of sector 'j ' is given by the following 
e xp re s s i o n :^
rhj Z ij 3 .4
The derivation of the direct and indirect p r i mary
input content of final demand based on the above formula is
2shown in Table 3.6 below. If we take the first sector.
Table 3.6 shows that each unit of final demand for the output 
of the primary p roduction sector would have a total import 
content of 0.4586, a wage content of 0.1990, a p r o p r i e t o r s h i p  
income content of 0.3347 and a net indirect tax content of
0.0077. This means that a $1 million increase in final 
expe ndi tures on p r i mary products would generate a total of 
$0.199m worth of wages in all sectors of the economy, $0.3347 
worth of p r o p r i e t o r s h i p  income, $ 0.0077m of net indirect 
taxes, and would require, directly and indirectly, $ 0 . 4586m 
worth of imports.
1. Con seq uently, the actual amount of primary input 'h' 
required to meet a specified level of final demand in 
sector 'j' is given by the expression:
Fh Zfj
r Y hj ij j X .3 3 . 5
The last expression, F. =Zf. .X., provides an alternativeh j h] ]
metho d of deriving the primary input content of final 
demand. This involves the initial calculation of the 
pro du ction levels X, associated with the level of final 
demand of each sector (Y.) and mult i p l y i n g  this by the
direct primary input coef ficient (f ). To express the
total primary input content on a per unit basis, the 
produc t matrix is m u l t iplied by the inverse of a diagonal 
matrix  whose elements are the output totals of the 
pr od uc tion sectors:
rhj Z F X . h 
3
3 .6
2. For purposes of analysis, the three non-wage components
of val ue-added, rent, depreciation, and surplus, have been 
ag gr egated into a single component termed p r o p r i e t o r s h i p  
incomes. However, the direct and indirect cont ribution 
of each of these components of pro p r i e t o r s h i p  income are 
shown in columns 5 to 7 of Table 3.6.
T a b l. 3 .6
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TOTAL (d ir ec t  a  in d ir e c t ) primary in p u t  content per u n it  of f in a l  demand
r ■ If .r hj T  hi ij
Labour
Income
P ro p r ie to r ­
sh ip  Income
In d ire c t
Tax Im ports
P ro p r ie to rs h ip  Income 
Rent Depreo. Surplus
1 Prim ary P roduction 0.1990 0.3347 0.0077 0 .4586 0.0042 O.0385 0 .2921
2 M ining A Q uarrying 0.5022 0.3152 0 .0653 0.1173 0.0434 0.0611 0.2107
3 Food M ftg . 0.1031 0.1194 0 .0054 0.7721 0.0081 0.0221 O.O892
k B*v*rag«8 0 .2225 0.2281 0.2127 0 .3367 0.0116 0 .0697 0.1468
5 Tobacco 0.1154 0.2480 0 .3892 0.2474 0.0075 0.0186 0.2220
6 T e x t ile s 0.2816 0.1841 0.0157 0.5186 0.0219 0 .0526 0 . 1096
7 Apparel A Footwear 0.2198 0.1229 0.0102 b.6471 0 .0143 0.0218 0.0868
8 Wood A Cork 0.2410 0 .1006 0.0072 0.6512 0.0157 0.0325 0.0524
9 F u rn itu r *  A F ix tu re s 0.3942 0.1609 0 .0130 0.4319 0.0243 0.0445 0.0921
10 Paper A Paper Prod. O.1653 0.1849 0.0067 0.6431 0.0130 0.0274 0.1445
11 P r in t in g  A P u b lish ing 0.2999 0.2723 0.0075 0.4203 0.0175 0.0382 0 .2166
12 Leather 0.1704 0.1718 0.0101 0.6477 0.0097 0.0245 0.1376
13 Rubber Processing 0.0275 0.0361 0 .0009 0.9355 0.0026 0.0021 0 . 0313
14 Rubber Products 0.1796 0.1961 0.0072 O.6171 O.OO87 0.0451 0.1424
15 Chemicals O.1632 0 .1 3 63 0.0094 0.6711 0.0103 0.0260 0.1199
16 Petroleum Products 0.0499 0.1431 0 .0856 0.7194 0.0051 0 .0205 0.1195
17 N o n-m eta llio  m inera ls 0 .2 6 15 0 .2610 0 .0138 0.4637 0.0159 0.0727 0 .1 7 23
18 Basic Metals 0 .2296 0.3304 0.0352 0.4048 0.0162 0.0679 0.2462
19 M etal Products 0.1994 0.1752 0 .0099 0.6155 0.0120 0.0408 0.1224
20 Machinery 0.3081 0 .2326 0 .0077 0.4494 0 .0138 0.0340 0.1848
21 E le c t r ic a l Products 0.2581 0 .1956 0.0137 0.5326 0.0137 0.0348 0.1451
22 Ship re p a ir  A b ld g . 0.4889 0 .2588 0.0086 0.2437 0.0251 0.0573 0.1764
23 Transpo rt Equipment 0 .3016 0.1154 0 .0063 0.5767 0.0230 0.0252 0.0672
24 H iac. M ftg . 0.2530 O.2863 0.0783 0.3822 0.0201 0.0281 0.2381
25 C o ns truc tion 0.3122 0.3081 0.0118 0.3679 0.0147 0.0720 0 .2 2 13
26 E le c . ,  Oaa A Water 0.1835 0 .6620 0.0134 0.1411 0 .0563 0 .2105 0.3952
27 Wholesale A R et. Trade 0.2233 0.1857 0.0050 O.586O 0.0049 0.0038 0.1771
28 B itre p o t Trade 0.0324 0.1619 0.0008 0.8049 0.0033 0.0010 O.1576
29 Banking A Finance 0.4642 0.4097 0.0944 0.0317 0.0327 0.0412 0.3358
30 Real Estate 0 .0668 0 .9306 -O .O I37 0 .0163 0.0857 0.0120 0.8330
31 Insurance 0.6666 0.1797 0.0035 0.1502 0.0193 0 .0196 0.1408
32 Port A c t iv i t y 0.5661 0.3481 0.0113 0 .0745 0.0826 0 .0 6 13 0.2043
33 Transport 0.3507 0.2437 0.1010 0.3046 0.0110 0.0807 0 .1 3 20
34 Consnunicatlons 0.3124 0 .6013 0 .0 1 69 0 .0694 0 .0 0 50 0.0950 0 .5 0 13
33 O ovt. Services 0.6481 O.3158 0 . 0 0 0 0 0.0361 0.0064 0 . 0 0 0 0 0 .3094
36 Coimnunity Services 0 .8986 0.0511 0.0037 0.0466 0 .0 0 35 0.0130 0.0346
37 P ro fe ss io n a l Services 0 .5543 0.3936 0.0121 0 .0398 0.0889 0 .0273 0.2775
38 Business Services 0.5081 0 .3210 0.0350 0.1359 0 .0502 0 .0239 0.2468
39 R e crea tiona l Services 0.4480 0.2087 0 .2260 0.1173 0.0091 0.0159 0.1837
40 Personal Services 0.3443 0.4311 0 .0136 0.2110 0 .0 6 13 0.0449 0.3249
41 H o t. la 0.2886 0.5223 0 .0 1 06 0 .1785 0.0868 0 .1113 0.3242
k2 Tourism O.2696 0 .3167 0.0398 0 .3739 0 .0 3 20 0.0439 0.2407
43 M i l i t a r y  Bases 0.3489 0 .2314 0.0271 0 .3926 0.0932 0 .0230 0.1152
44 U nallocated 0.3754 0.3972 0.2055 0 .0219 0.0313 0.0382 0.3275
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Before going on to a detailed analysis of the total 
primary input requirements of the various production sectors 
in the economy, it is useful at this stage, to undertake 
an analysis of the direct as against the indirect primary input 
requirements of the primary production sector in order to 
illustrate the significance of the total coefficients in 
Table 3.6 above. This is summarised in Table 3.7 below,
Table 3.7
Direct and Indirect Primary Input Content per Unit of 
Final Demand for the Output of the 
Primary Production Sector in 1967.
Primary Inputs Direct Indirect Total
Imports 0.165 0.294 0.459
Wages 0.097 0.102 0.199
Propr. Income 0.227 0.108 0.335
Net Indirect Taxes 0.000 0.008 0.008
Source: Table 2.1 and Table 3.6.
Table 3,7 shows that the indirect requirements for 
primary inputs (arising from the demand for intermediate 
inputs by the primary production sector) exceed the direct 
requirements for three of the four categories of primary 
inputs, namely, imports, wages and net indirect taxes.
It is interesting to note that indirect imports (0.294) 
account for almost two thirds of total imports (0.459) or 
twice the direct import requirements of the primary production 
sector. In turn, this is a reflection of the high import 
content of the intermediate inputs absorbed by this sector.
In addition, the indirect wages paid in all sectors to sustain 
a unit of final demand for primary products (0.102) is slightly 
greater than the direct wages paid (0,097) and constitutes 
some 51.2 per cent of total wages. While no indirect taxes are 
levied on the primary production sector, Table 3.7 shows that 
a unit of final expenditure on primary products generates 
0.008 worth of indirect taxes indirectly, largely through 
inter-industry purchases of fuel oil by the primary production
sector.
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On the other hand, the indirect proprietorship income 
content of final demand (0.108) in the primary production 
sector is less than the direct component (0.227) but is still 
of considerable significance in that it constitutes some 32.2 
per cent of total proprietorship income.
The importance of indirect requirements in the above 
analysis serves to illustrate the significance of the total 
primary input coefficients (r^j) as a measure of direct as 
well as indirect primary input requirements in final demand.
Returning to Table 3.6 above, the total primary input 
coefficients shown therein can be used for the analysis of a 
variety of structural relationships in the economy. Apart 
from being a measure of the intensity of total primary input 
use by the various production sectors, Table 3.6 can be used 
to show how production costs and national income shares are 
likely to move with changes in final demand of individual 
sectors and of the economic system as a whole. In the 
following sections, each of these relationships are formulated 
and analysed in turn.
3.6 Analysis of Intensity of Primary Input Use
If we express the total primary input content of each 
sector (r ) as a ratio of the average (weighted) primary 
input content for the economy as a whole (r^) • we obtain an 
index of intensity of primary input use f ^ where , ^
(3.5)
This index is computed and presented in Table 3.8 
below for each production sector. A value of f^_.>l indicates 
that a unit output of sector * j 1 requires a higher proportion 
of factor 'h' relative to industry in general. That sector
1. The average weighted average total primary input
content is obtained by relating the sum of each of
the primary inputs to total final demand for all production 
sectors except entrepot trade and rubber processing.
These two sectors have been excluded in arriving at a 
weighted average primary input content because of their 
unusually high import content.
Net
Indirect
Taxes
INDEX OF INTENSITY OE PBIMAHY INPUT USE BY SECTORS
f h j  -r*
rhJ
1 P r i m a r y  P r o d u c t i o n
2 M i n i n #  A Q u a r r y  i n #
3 F o o d  M f t # .  
k  B s v e r a # s s
5 T o b a c c o
6 T s x t i l s s
7  A p p a r a l  A F o o t v e a r
8  W ood A C o ric
9  F u r n i t u r e  A F i x t u r e s
1 0  P a p a r  A P a p a r  P r o d .
11 P r i n t i n #  A P u b l i a h I n #
12  L a a t h a r
1 3  R u b b e r  P r o c a a a i n #
14 R u b b a r  P r o d u o t a
1 5  C h a m i c a l a
16 P a t r o l a u n i  P r o d u c t a
17  N o n - c n a t a l l i c  m i n a r a l a
1 8  B a a l c  M a t a l a
1 9  M a t a l  P r o d u c t a
20 Machlnary
21 E l e c t r i c a l  P r o d u c t a
22 Ship rapair A bid#.
2 3  T r a n a p o r t  E q u ip m e n t
2 4  M l a o • M f t # .
2 5  C o n e t r u c t i o n
2 6  E l s e . ,  O a a  A V a t a r
2 7  Wholesale A Rat. Trade
2 8  E n t r e p o t  T r a d e
2 9  B a n k i n #  A F i n a n c e
3 0  R e a l  E a t a t a
31 I n s u r a n c e
32  P o r t  A c t i v i t y
3 3  T r a n a p o r t
3 4  C o m m u n ic a t io n s
3 5  G o v t . S e r v i c e s
3 6  C o m m u n ity  S e r v i c e s
3 7  P r o f e s s i o n a l  S e r v i c e s
3 8  B u s i n e s s  S e r v i c e s
3 9  R e c r e a t i o n a l  S e r v l c e a
4 0  P e r s o n a l  S e r v i c e s
41  H o t e l s
4 2  T o u r i s m
4 3  M i l i t a r y  B a s e a
4 4  U n a l l o c a t e d
0 . 4 0 6 0 . 2 9 7
1 . 1 3 0 0 . 6 7 0
0 . 2 8 9 1 . 6 9 0
1 .9 0 2 0 . 3 4 7
0 . 8 2 9 0 . 7 4 9
0 . 6 0 9 0 . 3 8 9
1 .2 7 7 0 . 9 4 8
1 . 5 9 4 0 . 7 4 0
1 .6 0 4 0 . 8 1 1
1 .0 6 4 1 . 3 2 7
1 . 5 8 3 0 . 3 5 7
1 . 0 3 7 1 .0 0 9
1 . 3 9 5 0 . 5 7 4
2 . 3 0 4 0 . 0 9 3
1 . 5 2 0 0 . 6 0 3
1 . 6 5 2 0 . 5 3 0
1 . 7 7 7 0 . 1 6 9
1 . 1 4 2 0 . 8 8 1
0 . 9 9 7 0 . 7 7 7
1 . 3 1 6 0 .6 7 1
1 . 1 0 7 1 .0 3 7
1 .3 1 1 0 . 8 6 9
0 . 6 0 7 1 .6 4 6
1 .4 2 8 1 .0 1 6
0 . 9 4 1 O .8 5 2
0 . 9 0 6 1 .0 5 1
0 . 3 4 8 0 . 6 1 8
1 .4 4 3 0 . 7 5 1
1 . 9 8 6 0 . 1 1 0
0 . 0 7 8 1 .5 6 2
0 . 0 4 0 0 . 2 2 5
0 . 3 7 0 2 . 2 4 5
0 . 1 8 3 1 .9 0 6
0 . 7 5 0 1 . 1 8 0
0 . 1 7 1 1 . 0 3 7
0 . 0 8 9 2 . 1 8 8
0 . 1 1 3 3 . 0 2 3
0 . 0 9 8 1 . 8 6 8
0 . 3 3 3 1 . 7 1 0
0 . 2 8 8 1 . 5 0 8
0 . 5 2 0 1 . 1 3 9
0 . 4 3 9 0 . 9 7 1
0 . 9 3 5 0 . 9 0 8
0 . 9 6 7 1 . 1 7 4
0 . 0 5 4 0 . 0 7 4
Proprietor­
ship Income
O .2 5 8 0 . 0 3 9
1 .2 9 7 0 . 1 9 7
1 .2 2 1 1 .6 7 4
0 . 4 6 3 0 . 1 3 8
0 . 8 8 4 5 . 4 5 4
O .9 6 1 9 . 9 7 3
0 . 7 1 4 0 . 4 0 2
0 . 4 7 6 0 . 2 6 1
0 . 3 9 0 0 . 1 8 5
0 . 6 2 4 0 . 3 3 9
0 . 7 1 6 0 . 1 7 2
1 .0 5 5 0 . 1 9 8
0 . 6 6 3 0 . 2 5 9
0 . 1 4 0 0 . 0 2 3
0 . 7 6 7 0 . 1 8 3
0 . 6 0 5 0 . 2 4 1
0 . 5 6 2 2 . 1 9 8
1 . 0 1 2 0 . 3 5 3
1 .2 8 1 0 . 9 0 3
0 . 6 7 9 O .2 3 4
0 . 9 0 2 0 . 1 9 7
0 . 7 5 8 0 . 3 3 1
1 .0 0 3 0 . 2 2 1
0 . 4 4 7 0 . 1 6 2
1 . 1 1 0 2 . 0 1 2
1 . 1 9 4 0 . 3 0 2
2 5 6 5 0 . 3 4 3
0 . 7 2 0 0 . 1 2 8
0 . 6 2 8 0 .0 2 1
1 . 3 8 8 2 . 4 2 6
0 . 3 6 1 - 0 . 3 5 1
0 . 6 9 7 0 . 0 9 0
1 .3 4 9 0 . 2 9 0
0 . 9 4 5 2 . 5 8 6
2 .3 3 1 0 . 4 3 6
1 .2 2 7 0 . 0 0 0
0 . 1 9 8 0 . 0 9 5
1 .5 2 3 0 . 3 1 0
1 .2 4 4 0 . 8 9 7
0 . 8 0 9 5 . 7 9 6
1 .6 7 8 0 . 3 4 9
2 . 0 2 4 0 . 2 7 2
1 .2 2 8 1 .0 2 8
0 . 8 9 7 0 . 6 9 5
1 . 5 4 0 5 . 2 6 4
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could then be said to be relatively intensive in the direct 
and indirect use of factor 'h'.
Taking the first two sectors, Table 3.8 shows that a 
unit of final expenditure on primary products would require 
relatively more direct and indirect imports and generate 
more proprietorship income in all industries than a unit 
increase in all final demands (gross domestic expenditure).
On the other hand, the mining and quarrying sector would 
require significantly less imports and generate a significantly 
higher amount of wages directly and indirectly for each 
additional unit of final demand for its content. The primary 
production sector could then be said to be relatively import 
and "capital" intensive, and the mining and quarrying sector 
to be "labour" and "capital" intensive.'*' In this way, the 
relative intensities of primary input use for each of the 
other production sectors can be obtained from Table 3.8.
Taking the economy as a whole, a definite pattern of 
intensity in primary input use between broad groups of 
economic activities can be discerned from Table 3.8. The 
high import content of the manufacturing industries is a 
predominant feature of the table. Of the twenty two 
manufacturing sectors, eighteen possess index values of 
intensity of import use of greater than unity. This indicates 
that these manufacturing sectors were relatively more intensive 
in the total (direct and indirect) use of imports than the 
economy in general. An important exception is the shiprepair 
and shipbuilding sector which has a low import intensity index 
of 0.607. This is significant in that it is currently one of 
the most rapid growth sectors in the Singapore economy both 
in relative and absolute terms.
1. The term "capital" is used here as a proxy for propriet­
orship income and comprise both the returns for 
entrepreneurship (defined here to include human capital) 
and physical capital. Similarly, the term "labour" is 
used here to denote the total wage content of final demand 
of the different sectors. In the absence of comprehensive 
data on employment and capital stock by industry in 1967, 
the proprietorship and wage content of final demand are 
the best approximation for the relative amounts of labour 
and capital employed in the various production sectors.
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The private service sectors, on the other hand, are 
shown to have a high domestic primary input content and are 
relatively labour intensive compared with the rest of the 
economy. Some of the other labour intensive sectors are 
mining and quarrying, banking and finance, port activity, 
insurance, government services, transport and british military 
bases.
Those sectors having relatively high index values of 
proprietorship income include the communications, electricity, 
gas and water, banking and finance, professional services and 
hotel sectors; while the manufacturing sectors, the trade 
sectors, real estate and insurance together with community 
services possess the lowest index values of proprietorship 
income.
3.7 Factor Content of Final Demand
In addition to the general analysis of total primary 
input content above, it is useful to undertake a separate 
study of the factor (wage and proprietorship income) content 
of final demand. A study of the wage and proprietorship 
income in total factor content can be used to show how changes 
in final demand will affect national income shares in the 
economy.
Table 3.9 shows that the sectors having the highest 
percentage of wages in total factor incomes are mining and 
quarrying, textile and apparel, wood, furniture and fixtures, 
transport equipment, insurance, port activity, government 
community and recreational services. In general then, an 
expansion of these sectors relative to the rest of the economy 
would tend to increase the wages share of national income!and 
to provide relatively more employment. In turn, these sectors 
would be least able to absorb any general wage increases in 
the economy in the short run.
On the other hand, the tobacco, petroleum, electricity 
gas and water, entrepot trade, real estate and hotel sectors 
would be least affected by general wage increases and would 
generate the lowest amount of wages and employment for each 
unit increase in final output compared to industry in general.
T a b l e  3 . 9 1 0 2
VAOE A PRO PRIETO R SH IP INCOME SHARES IN  TOTAL 
FACTOR CONTENT (IN PERCENTAGES)
1 P r i m a r y  P r o d u c t i o n
2 M i n i n g  A Q u a r r y i n g
3 F o o d  M f t g .
4  B e v e r a g e s  
3 T o b a c c o
6 Textiles
7  A p p a r e l  A F o o t w e a r
8  W ood A C o r k
9 F u r n i t u r e  A F i x t u r e s
1 0  P a p e r  A P a p e r  P r o d .
11 P r i n t i n g  A P u b l i s h i n g
12 L e a t h e r
13  R u b b e r  P r o c e s s i n g  
1U R u b b e r  P r o d u c t s  
13  C h e m i c a l s
16  P e t r o l e u m  P r o d u o t s
17  N o n - m e t a l l i c  m i n e r a l s
1 8  B a s i c  M e t a l s
1 9  M e t a l  P r o d u c t s
2 0  M a c h i n e r y
21 E l e c t r i c a l  P r o d u c t s
2 2  S h i p  r e p a i r  A b l d g .
2 3  T r a n s p o r t  E q u ip m e n t
2 4  M i s c .  M f t g .
2 5  C o n s t r u c t i o n
2 6  E l e c . ,  G a s  A W a t e r
2 7  W h o l e s a l e  A R e t .  T r a d e
2 8  E n t r e p o t  T r a d *
2 9  B a n k i n g  A F i n a n c e
3 0  R e a l  E s t a t e
31 I n s u r a n c e
32 P o r t  A c t i v i t y
3 3  T r a n s p o r t
3 4  C o m m u n ic a t io n s
3 5  O o v t . S e r v i c e s
36  C o m m u n ity  S e r v i c e s
3 7  P r o f e s s i o n a l  S e r v i c e s
38  B u s i n e s s  S e r v i c e s
3 9  R e c r e a t i o n a l  S e r v i c e s
4 0  P e r s o n a l  S e r v i c e s
41  H o t e l s
4 2  T o u r i s m
4 3  M i l i t a r y  B a s e s
4 4  U n a l l o c a t e d
W e i g h t e d  A v e r a g e
L a b o u r
I n c o m e
P r o p r i e t o r ­
s h i p  I n c o m e
< %
3 7 . 2 6 2 . 8
6 1 . 4 3 9 . 5
4 6 . 3 5 3 - 7
4 9 . 4 3 0 . 6
31 .6 6 8 . 4
6 0 . 5 3 9 . 5
6 4 .1 3 3 . 9
7 0 . 4 2 9 . 6
7 0 . 9 2 9 .1
4 7 . 1 5 2 . 9
5 2 . 4 4 8 . 6
4 9 . 7 5 0 . 3
4 2 . 9 5 7 .1
4 7 . 9 3 2 .1
5 1 .1 4 8 . 9
2 5 . 6 7 4 . 4
5 0 . 0 5 0 . 0
4 1 .1 5 8 . 9
3 3 . 2 4 6 . 8
56 .9 4 3 . 1
3 6 . 8 4 3 . 2
6 3 . 4 3 4 . 6
7 2 . 4 3 7 . 6
4 6 . 9 3 3 .1
5 0 . 3 4 9 . 7
21 .8 7 8 . 2
5 4 . 5 4 3 . 5
1 6 . 5 8 4 .5
3 3 .1 4 6 . 9
6 . 8 9 3 . 2
7 8 . 7 21 . 3
6 1 . 9 3 8 .1
5 8 . 9 4 1 . 1
3 4 .1 6 3 . 9
6 7 . 2 3 2 . 8
9 4 . 6 3 . 4
5 8 . 3 41  .3
61 .2 3 8 . 8
6 8 . 2 3 1 . 7
4 4 . 9 3 5 .1
3 3 . 7 6 4 . 3
4 6 . 0 54  . 0
6 0 . 2 3 9 . 8
4 8 . 6 5 1 . 4
5 3 . 3 4 6 . 3
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3.8 Total Primary Input Content by Categories of Final Demand 
The above analysis of total primary input content of 
final demand can be extended to an analysis of the total 
primary input requirements of each component of final demand 
by multiplying the total primary input coefficients (r. .) into 
each component of final demand expenditure (Y_.) to f°rm the 
expre s s i o n :
Fhj Y . 3 (3.6)
The above expression can then be used to compute the 
direct and indirect primary input content of exports, 
consumption, government, investment and inventories for each 
sector. This is presented in Table 3.10. Except for rounding 
errors, the sum of the primary inputs along the row vectors 
should equal the total amount of final expenditures on each 
category of final demand as given in the inter-industry table 
(Table 2.1). Taking the first sector as an illustration,
Table 3.10 shows that the exports of $14.041 million of primary 
products in 1967 required, directly and indirectly, $6.439 
million of imports, $2.794 million of wages, $4.701 million 
of proprietorship incomes and and $0.107 million of indirect 
taxes.
The total primary input content of each category of 
final demand for the economy as a whole is shown in the last 
row of Table 3.10. These aggregates are presented in summary 
form in Table 3.11 below.
The column elements in Table 3.11 below gives us the 
total primary inputs absorbed by each category of final 
demand while the row elements show the dependence of each 
primary input on the various categories of final demand. The 
sum of the column totals equals the sum of the row totals 
reflecting the equality between final demand and primary 
inputs in the accounting framework of the inter-industry 
table.
The intensity of primary input use of each category of 
final demand can be derived directly from Table 3.11 by 
expressing the relationship between primary inputs and final 
demands in percentage terms. This is given in Table 3.12 
be l o w .
T a b l e  3 . 1 0
TOTAL PRIMARY IN PU T CONTENT OF FIN A L  DEMAND CATEGORIES 
( $ ' 0 0 0 )
1 0 4
E X P O R T S
W age
C o n t e n t
P r o p r .  
I n c o m e
N e t
T a x I m p o r t
C o n t e n t C o n t e n t C o n t e n t
1 P r i m a r y  P r o d u c t i o n 2 7 9 4 4 7 0 1 10 7 64  3 9
2 M in in g  A Q u a r r y i n g 54 34 7 13
3 F o o d  M f t g . 1 8 2 7 5 2 1 1 6 1 9 5 4 1 3 6 8 5 8
4 B e v e r a g e s 30 4 1 311 r 2 9 0 6 4 6 0 2
5 T o b a c c o 1 0 3 7 2 2 2 9 3 4 9 8 2 2 2 3
6 T e x t i l e s 8 8 7 5 8 0 4 9 1 6 3 4
7 A p p a r e l  A F o o t w e a r 7 1 1 8 3 9 7 9 3 2 9 2 0 9 6 0
8 Wood A C o rk 1 4 6 8 0 6 1 2 5 4 4 1 3 9 6 6 7
9 F u r n i t u r e  A F i x t u r e s 8 6 3 3 5 3 2 9 9 4 6
10  P a p e r  A P a p e r  P r o d . 691 7 7 3 2 8 2 6 8 7
11 P r i n t i n g  A P u b l i s h i n g 2 4 9 0 2 2 6 1 62 3491
12 L e a t h e r 1 4 6 8 1481 8 7 5 5 8 3
13 R u b b e r  P r o c e s s i n g 1 6 5 5 2 2 1 7 4 6 521 5 6 3 4 5 3
l4  R u b b e r  P r o d u c t s 4 4 7 3 4 8 8 3 1 8 0 1 5 3 6 6
15 C h e m i c a l s 6 7 9 3 6 5 0 8 3 9 0 2 7 9 3 9
16  P e t r o l e u m  P r o d u c t s 1 3 5 6 6 3 9 4 2 0 2 3 2 6 2 1 9 5 4 8 6
17 N o n - m e t a l l i c  m i n e r a l s 3691 3 6 8 3 1 9 5 6 5 4 3
18  B a s i c  M e t a l s 4 3 3 2 6 2 3 2 6 6 5 7 6 3 4
19  M e t a l  P r o d u c t s 6 3 5 8 5 5 8 4 3 1 4 1 9 6 2 7
2 0  M a c h i n e r y 1391 1 0 5 0 35 2 0 3 9
21 E l e c t r i c a l  P r o d u c t s 5 5 8 6 4 2 3 3 2 9 6 1 1 5 2 6
22  S h i p  r e p a i r  A b l d g . 2 1 3 2 4 1 1 2 8 9 3 74 1 0 6 2 6
2 3  T r a n s p o r t  E q u ip m e n t 3 0 0 5 1 1 4 9 63 5 7 4 5
2 4  M i s c .  M f t g . 9 4 7 1 0 7 2 2 9 4 1431
2 5  C o n s t r u c t i o n
2 6  E l e c . ,  G a s  A W a t e r 1 9 9 7 1 9 15 1 5 3
2 7  W h o l e s a l e  A R e t .  T r a d e
2 8  E n t r e p o t  T r a d e 8 0 7 6 1 4 0 3 1 1 4 2 0 1 4 2 0 0 3 3 3 8
2 9  B a n k i n g  A F i n a n c e 9 5 6 0 8 4 3 8 1 9 4 5 6 5 2
3 0  R e a l  E s t a t e
31 I n s u r a n c e
32  P o r t  A c t i v i t y 1 1 1 8 9 6 8 8 1 2 2 3 1 4 7 2
3 3  T r a n s p o r t
34 C o m m u n ic a t io n s
3 5  G o v t .  S e r v i c e s
3 6  C o m m u n ity  S e r v i c e s
3 7  P r o f e s s i o n a l  S e r v i c e s
3 8  B u s i n e s s  S e r v i c e s
3 9  R e c r e a t i o n a l  S e r v i c e s
4 0  P e r s o n a l  S e r v i c e s
41 H o t e l s
4 2  T o u r i s m 3 7 2 9 0 4 3 7 9 6 5 5 1 0 5 1 7 0 5
4 3  M i l i t a r y  B a s e s 1 9 1 8 6 8 1 2 7 2 7 4 1 4 8 7 9 2 1 5 9 5 6
4 4  U n a l l o c a t e d 5331 56 4 1 2 9 1 9 311
c 0  N S U NI P T  I  0' N G O V E R N M E N T
P r o p r . N e t P r o p r . N e t
W age I n c o m e T a x I m p o r t W age In c o m e T a x I m p o r t
C o n t e n t C o n t e n t C o n t e n t C o n t e n t C o n t e n t C o n t e n t C o n t e n t C o n te i
3 3 3 1 2 5 6 0 4 5 128 2 7 6 7 7 2
13 8 2 3
1 3 9 3 0 1 6 1 3 0 7 2 7 1 0 4 3 2 1
1 1 8 3 8 1 2 1 3 4 1 1 3 1 5 1 7 9 1 5
9 2 4 9 1 9 8 7 6 3 1 1 9 5 1 9 8 2 9
1171 7 6 5 6 5 2 1 5 7
4 6 9 3 2 6 2 3 2 1 7 1 3 8 2 0 2 1 9 122 10 6 4 3
33 14 1 9 0
3 1 2 6 1 2 7 6 10 3 3 4 2 5 1 1 5 4 7 4 1 26
4 4 0 4 9 2 18 171 1 3 4 12
8 4 8 0 7 6 9 9 2 1 2 1 1 8 8 7 2 6 8 2 4 3 7 3 7 5
1 0 9 5 1 1 0 4 65 4 1 6 2 7 7 1 2 6
3 0 4 3 3 2 12 1 0 4 5
8 7 2 0 8 3 5 3 501 3 5 8 6 0 2 5 2 4 1 1 02
6 l 1 7 6 104 8 7 4
10 11 1 19
2 8 41 4 5 0
5 7 5 5 0 5 2 8 1 7 7 3 14 12 1 4 3
7 3 6 5 5 6 18 1 0 7 9 4 4 6 3 52 12 6 8 3
1 9 8 7 1 5 0 6 1 05 4 1 0 0 6 0 4 6 3 1 2 5
4 2 1 2 2 3 7 2 1 0
4 0 9 7 15 6 7 8 5 7 8 3 4 6 2 12
1 4 3 5 0 1 6 2 4 2 4 4 5 1 2 1 6 8 2 10 1 1 3 15
4 2 7 6 4 2 2 0 161 5 0 4 2
7 7 8 1 2 8 0 6 7 5 6 9 5 9 8 2 1 7 0 2 6 1 4 0 1 2 3 1 3 0 9
2 2 1 7 8 9 ’ 8 4 4 5 2 4 9 7 6 5 8 1 9 0 7 1 1 9 3 0
3 9 1 5 3 4 5 5 7 9 6 2 6 7 8 3 3 8 7 3 5 9 1 6 9 6 5 6 8
9 8 1 5 1 3 6 7 1 7 - 2 0 1 0 2 3 8 9
8 2 3 4 2 2 2 0 4 4 1 8 5 5
7 5 5 5 8 3 2 5 1 9 2 1 7 5 4 6 5 6 3 4 1 3 5 0 9 3 8 3 8 9 1 1 7 3
6 8 1 0 1 3 1 0 8 3 6 8 1 5 1 2 1 1 0 8 2 1 3 2 6 0 2 4 6
1 3 0 7 2 5 6 3 7 0 3 7 2 7 8 1 7 0 5 831 9 5
1 4 9 4 4 5 8 5 0 4 6 l 2 7 7 6 0 5 9 0 7 7 3 3 6 2 2 4 2 3 0 6 8
3 4 8 2 5 2 4 7 1 6 7 6 2 2 4 9 9 4 3 2 3 0 6 10 31
8 8 6 6 3 6 0 1 6 l  1 2 3 7 3 1 4 8 94 10 4 0
2 8 9 6 7 1 3 4 9 5 1461  3 7 5 8 4
8 3 1 1 8 K m 0 7 5 3271 5 0 9 5 7 6 2 7 7 8 6 2 5 3 8 5
3 9 6 7 7 1 ft0 1 4 5 2 4 5 4
8 8 5 6 4 9 3 7 2 0 4 8 4 9 4 51 7 1 4 4 6 4 7 2 2 4 4 2 6
TOTAL 47761*1 7 4 9 5 0 6  6 2 5 9 1  3 3 6 6 1 0 5 9 8 0 4 8 2  8 8 8 7 3 7  l 4 j 4 0 6  1 0 7 4 9 9 4 8 0 9 7 9  2 7 9 9 2  3 1 2 3  15 4 2 1
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T a b l e  3 * 1 0  ( c o n t ' d )
- 2-
I  N V E S T  M E N T S I N V E N T 0  R I  E S
W ag .
C o n t e n t
P r o p r . 
I n c o e e  
C o n t e n t
N e t
T a x
C o n t e n t
I m p o r t
C o n t e n t
W age
C o n t e n t
P r o p r . 
I n c o m e  
C o n t e n t
N e t
T a x
C o n t e n t
I s p o r t  
C o n t e n t
1 P r i m a r y  P r o d u c t i o n
2 M in in g  A Q u a r r y i n g - 1 0 - 6 -1 - 2
3 F o o d  M f tg . 1361 1 5 7 6 71 1 0 1 9 0
4 B e v e r a g e s 2 0 4 2 0 9 195 3 0 8
5 T o b a c c o 124 2 6 6 4 1 7 2 6 5
6 T e x t i l e s 2 0 9 137 12 3 8 5
7 A p p a r e l  A F o o t w e a r 3 7 6 2 1 0 17 1 1 0 6
8 Wood A C o rk - 1 2 - 5 - 3 1
9 F u r n i t u r e  A F i x t u r e s 1 4 8 8 6 0 7 4 9 1 6 3 0 2 8 12 1 31
10  P a p e r  A P a p e r  P r o d . 108 120 4 4 1 8
11 P r i n t i n g  A P u b l i s h i n g 261 2 3 7 7 3 6 5
12 L e a t h e r 91 92 6 3 4 7
13 R u b b e r  P r o c e s s i n g - 9 6 - 1 2 5 - 3 - 3 2 5 0
14 R u b b e r  P r o d u c t s - 1 1  1 - 1 2 1 - 5 - 3 8 2
15 C h e m i c a l s 6 7 4 6 4 5 3 9 2 7 7 0
16 P e t r o l e u m  P r o d u c t s 4 5 6 13 2 6 7 8 2 6 5 7 5
17 N o n - m e t a l l i c  m i n e r a l s 1 1 2 2 1 1 2 0 59 1 9 8 9
18 B a s i c  M e t a l s 9 4 0 13 5 2 144 1 6 5 6
19 M e ta l  P r o d u c t s 5 9 4 5 2 2 29 1 8 3 3
2 0  M a c h in e r y 1 0 4 7 7 9 0 2 6 1 5 3 5 7 3 3 5 5 4 18 1 0 7 5
21 E l e c t r i c a l  P r o d u c t s - 2 9 9 - 2 2 6 - 1 6 - 6 1 6
22  S h i p  r e p a i r  A b l d g . 5 9 7 1 316 1 105 2 9 7 6 4 1 4 9 2 1 9 6 7 3 2 0 6 7
2 3  T r a n s p o r t  E q u ip m e n t 2 2 7 5 8 7 0 4 7 4 3 5 0 - 9 5 - 3 6 - 2 - 1 8 2
2 4  M is c .  M f tg . 6 1 2 6 9 3 19 0 9 2 5
25  C o n s t r u c t i o n
2 6  E l e c . ,  G a s  A W a te r
1 1 4 5 7 8 1 1 3 0 8 0 4 3 1 5 1 3 5 0 9 8 > J 2 0 4 1 3031 4 9 7 1 5 5 6 8
2 7  W h o l e s a l e  A R e t .  T r a d e 6 2 2 6 1 5 1 7 8 1 1 3 9 7 1 6 3 3 5 7 1 0 9 7 7 9 1 2 9 2 4 6 2 8 8 0 0
2 8  E n t r e p o t  T r a d e 163 8 1 2 4 4 0 3 4
2 9  B a n k in g  A F i n a n c e
3 0  R e a l  E s t a t e
31 I n s u r a n c e
32  P o r t  A c t i v i t y
3 3  T r a n s p o r t
34 C o m m u n ic a t io n s
3 5  G o v t .  S e r v i c e s
3 6  C o m m u n ity  S e r v i c e s
3 7  P r o f e s s i o n a l  S e r v i c e s
3 8  B u s i n e s s  S e r v i c e s
3 9  R e c r e a t i o n a l  S e r v i c e s
4 0  P e r s o n a l  S e r v i c e s
41 H o t e l s
4 2  T o u r i s m
4 3  M i l i t a r y  B a s e s
4 4  U n a l l o c a t e d
TOTAL 1 8 7 6 2 0  1 7 0 2 8 9  5 9 3 9  3 0 8 9 4 6  3 5 7 6 3  3 3 7 2 0  2 7 8 4  7 6 2 4 4
Table 3.11
Total Primary Input Requirements by Final Demand
Categories
$ ' 000
Exports Consump­
tion
Gove rn- 
me n t
Gros s 
Inv.
Invent­
ories
Total
Primary
Inputs
Imports 3366105 1074994 15421 308946 76244 4841710
Wage s 477614 980482 80979 187620 35763 1762458
Propr. 
Income 749506 888737 27992 170289 33720 1870244
Net Ind. 
Taxe s 62591 145406 312 3 5939 2784 219843
Total Final 
Demand 4655816 3089619 127515 672794 148511 8694255
Source : Table 3. 10 .
Total Primary Input
Table 3.12
Requirements by Final 
(in percentages)
Demand Categories
Exports Consumption Gove rnment Inven-Investment tories
Imports 72.3 34.8 12 . 1 45.9 51.4
Wages 10.3 31.7 63.5 27.9 24.1
Propr. 
income 16.1 28.8 22.0 25.3 22.8
Net Taxes 1. 3 4.7 2.4 0.9 1.9
Total 100.0 100.0 100.0 100.0 100.0
Source: Table 3.10.
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An examination of Table 3.12 shows that exports are by 
far the most import intensive of the five final demand 
components with an import content of 72.3 per cent. The very 
high import content of exports can be partially explained 
by the importance of the entrepot trade and rubber processing 
sectors where imports are largely re-exported with a minimum 
amount of processing. However, it is interesting to note 
that even if these two sectors are excluded, "domestic" 
exports (i.e. total exports less the above re-exports) 
continue to have the highest import content (51.1 per cent) 
of the three major categories of final demand shown in Table 
3.13 below.
Table 3.13
Total Primary Input Requirements of Domestic Exports
Total
Exports
$000
Re-Exports*
$000
Domestic
Exports
$000 %
Imports 3366105 2566791 799314 51.1
Wages 477614 97283 380331 24.3
Propr. 
Income 749506 424860 324646 20.8
Net Taxes 62591 2535 60056 3.8
Total 4655816 3091469 1564347 100.0
Source :
+ Re
Table 3.12 
-exports in this table refers to the exports
of the entrepot trade and rubber processing 
sectors taken together.
In addition to being the most import intensive category 
of final expenditures, Tables 3.12 and 3.13 show that exports 
and domestic exports respectively have the lowest wage content
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of the three major categories of final expenditure. This is 
a rather surprising result in view of the fact that 
relatively low wage rates have been thought to be one of 
the main reasons for the current inflow of foreign investment 
into Singapore manufacturing industries much of which is 
export-oriented.
Of the three major final demand components, consumption 
expenditures have the lowest import content and the highest 
wage (31.7 per cent) and proprietorship income (28.8) content. 
Investment expenditures, on the other hand, have a 
relatively high import content (45.9 per cent) with a wage 
content slightly above that of proprietorship incomes. The 
high wage and low import content of government expenditure is 
largely a reflection of the nature of recurrent public 
expenditures.
In addition to the analysis of the intensity of 
individual primary input use, it is important to know the 
domestic income generating effect of the different categories 
of final demand. This is represented by the sum of the wage, 
proprietorship, income and net indirect tax components of the 
various final demand categories and shown in Table 3.14 below.
Tab1e 3.14
Dome Stic Primary Input Content 
Expenditure s
o f Final Demand
Exports Consumption Gove rn . Inve s t . Inven­tories
Import Content 72 . 3 34.8 12.1 45.9 51,4
GDP Content 2 7.7 65.2 87.9 54.1 4 8,0
Total Primary
Input Content 100.0 100.0 100.0 100.0 100.0
1. This quantitative observation is consistent with the
qualitative conclusions in H. Hughes & You Poh Seng (eds) 
Foreign Investment in Singapore Manufacturing Industries 
(p.210) where they state,
".... it is doubtful that low labour costs are a substantial 
attraction to foreign investors or an important advantage 
in an international industrial environment in which labour 
cost is not a very important component of total cost in 
many industries, and in a world where trade barriers are 
all pervasive ..."
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Of the five components of final expenditure, government 
expenditures have the highest domestic content (87 „ 9 per cent 
followed by consumption spending (65.2 per cent) followed by 
consumption spending (65.2 per cent) and investment expenditure 
(54.1 per cent). Exports have a domestic income content of 
only 27.7 per cent although domestic exports have a relatively 
higher domestic content of 48.9 per cent.
The total dependence of wages, proprietorship incomes, 
net indirect taxes and imports on the different categories of 
final demand expenditures can be derived from Table 3.10 by 
transposing the row and column vectors and expressing final 
demand categories as a percentage of each primary input (see 
Table 3.15 below).
Table 3.15
The Dependence of Primary Inputs on Final Demand
Categories
(per cent)
Imports Wages P ropr. Income
Net Ind, 
Taxes
Exports 69.5 2 7.1 40.1 28.5
Consumption 22.2 55.6 47.5 66.1
Gove rnment 0.3 4.6 1.5 1.4
Fixed Inv. 6.4 10.7 9.1 2 . 7
Inventories 1.6 2.0 1.8 1 . 3
Total Primary
Inputs 100.0 100.0 100.0 100.0
Source: Table 3.11.
The calculation of the dependence of primary inputs on 
the various categories of final demand is important in that 
it can be used to indicate the extent to which changes in 
the composition of total final demand will affect wage and 
proprietorship incomes, indirect taxes, and imports. For 
example, the high degree of dependence of wage incomes 
(55.6 per cent) and net indirect taxes (66.1 per cent) on 
consumption spending means that a fall in the level of 
consumption expenditure would have a relatively greater impact
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on the incomes of wage earners and government revenue than 
on proprietorship incomes. Similarly, the high dependence 
of proprietorship incomes (40.1 per cent) and imports (69.5 
per cent) on exports would mean that a fall in export 
earnings would be accompanied by a sharp decline in the 
demand for imports and in proprietorship incomes.
3.9 Direct and Indirect Primary Input Requirements
The above analysis of primary input requirements of 
final demand has been conducted in terms of total primary 
input coefficients. However, it is useful to analyse the 
indirect as against the direct component of total primary 
input requirements which arise through the interdependence 
of economic sectors in the Singapore economy.
The indirect requirements for each category of primary 
input can be derived by subtracting the direct primary input 
coefficients in Table 3.1 from the total coefficients in 
Table 3.6. In view of the high degree of dependence of the 
Singapore economy on external trade, the compilation of a 
separate table of direct and indirect import requirements of 
the various production sectors is useful for policy 
formulation purposes. This is given in Table 3.16 while the 
direct and indirect content of the other primary inputs are 
shown in Table 3.17.
An examination of Table 3.16 shows that in a number of 
important sectors, indirect import requirements exceed direct 
import requirements reflecting the high import content of 
domestic intermediate inputs absorbed by these sectors. In 
the case of the transport sector, the direct import content 
of final demand is only 0.018 while the indirect content is 
0.287 making up a relatively high total import content of 
0.305. Other major sectors in which indirect import 
requirements exceed the direct requirements are primary 
production, construction, electricity, gas and water, and 
port activity. Other sectors for which indirect imports 
exceed direct imports are mining and quarrying, beverages, 
furniture and fixtures, banking, real estate, and communi­
cations. Thus, in the case of these sectors and also for 
those sectors having a relatively high indirect import content,
T.bl. 3.16
DIRECT A INDIRECT IMPORT REQUIREMENTS PER UNIT
or FINAL DEMAND 1967
Direct Indirect Total
Imports Imports Imports
1 Primary Production 0 . 1 6 5 0 . 2 9 4 0 . 4 3 9
2 Minin« A Quarryin« 0 . 0 5 0 0 . 0 6 7 0.117
3 Food Mi*t«. 0 . 6 2 9 0.143 0.772
4 Bevera«es 0 . 0 6 3 0.274 0 . 3 3 7
5 Tobacco 0.146 0.101 0 . 2 4 7
6 Textiles 0.331 0 . 1 8 8 0 . 3 1 9
7 Apparal A Footwaar 0.533 0.114 0.647
8 Wood A Cork 0.537 0.094 O .6 5 1
9 Furnitura A Fixtures 0.192 0.240 0.432
10 Papar A Paper Prod. 0 . 5 7 8 0 . 9 6 5 0.643
11 Printin« A Publiahin« 0 . 3 2 2 0 . 0 9 8 0.420
12 Laathar 0.441 0 . 2 0 7 0.648
13 Rubbar Procasain« 0.881 0 . 0 5 5 0.936
14 Rubbar Producta 0.411 0 . 2 0 6 0.617
15 Chemicals 0.524 0 . 1 4 7 O .6 7 1
16 Petrolevsn Products 0.574 0.145 0.719
17 Non-metallic minerals 0.336 0.128 0.464
18 Basic Metals 0.306 0.099 0.405
19 Metal Products 0 . 5 3 2 0.084 O . 6 1 6
20 Machinery 0.377 0.072 0.449
21 Electrical Products 0.361 0.171 O .5 3 2
22 Ship repair A bid«. 0.164 0.080 0.244
23 Transport Equipment 0.448 0.129 0.377
24 Misc• Mftg. 0.324 0 . 0 5 8 0.382
25 Construction 0.157 0.211 0.368
26 Elec., Gas A Water 0.007 0 . 1 3 4 0.141
27 Wholesale A Ret. Trade 0.578 0 . 0 0 0 0 . 5 8 6
28 Entrepot Trade 0.803 0.002 0 . 8 0 5
29 Bankin« A Finance 0 . 0 0 0 0 . 0 3 2 0.032
30 Real Estate 0 . 0 0 0 0 . 0 1 6 0 . 0 1 6
31 Insurance 0 . 1 3 2 0.018 0 . 1 5 0
32 Port Activity 0 . 0 0 0 0.075 0.075
33 Transport 0.018 0.287 0.303
y k  Communications 0 . 0 0 7 0 . 0 6 2 0 . 0 6 9
35 Govt. Services 0.036 0 . 0 0 0 0 , 0 3 6
3 6 Community Services 0.014 0 . 0 3 3 0.047
37 Professional Services 0 . 0 0 0 0.040 0.040
3 8 Business Services 0 . 0 0 0 0 . 1 3 6 0.136
39 Recreational Services 0 . 0 7 9 0.038 0.117
40 Personal Services 0.146 0 . 0 6 3 0.211
41 Hotels 0 . 0 9 6 0.083 0 . 1 7 9
42 Tourism 0 . 0 0 0 0 . 3 7 4 0.374
43 Military Bases 0 . 2 2 3 0 . 1 6 8 0.393
44 Unallocated 0 . 0 0 0 0.022 0.022
Table 3.17
DIRECT A INDIRECT PRIMARY INPUT CONTENT PER UNTT OF FINAL DEMAND
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Direct
Wages
Indirect
Wages
Total
Wages
Direct 
Proprietor­
ship Income 
Content
Indirect 
Proprietor­
ship Income 
Content
Total
Proprietor­
ship Income 
Ccntent
Direct
Net
Income
Taxes
Indirect
Net
Income
Tales
Total
Indirect
Taxes
1 Primary Production 0 . 0 9 7 0.102 0 . 1 9 9 0.227 0.108 0.335 0.000 0.008 0.008
2 Mining A Quarrying 0.1*32 0.070 0 . 5 0 2 0.251 0.069 0 . 3 1 5 o.o98 0.017 0 . 0 6 5
3 Food Mf tg. 0 . 0 9 3 0 . 0 6 0 0.103 0 . 0 6 0 0 . 0 5 9 0.119 0.000 0.005 0.005
4 Beverages 0 . 0 7 7 0.196 0.223 0.099 0.129 0.228 0 . 1 9 9 0.019 0.213
5 Tobacco 0 . 0 3 9 0.081 0.115 0.180 0 . 0 6 8 0.298 0.382 0.007 0.389
6 Textiles 0 . 1 3 5 0.127 0.282 0.077 0.107 0.189 0.000 0 . 0 1 6 0 . 0 1 6
7 Apparel A Footwear 0 . 1 5 2 0 . 0 6 8 0.220 O.O58 0 . 0 6 5 0.123 0.000 0.010 0.010
8 Wood A Cork 0 . 1 6 7 0 . 0 7 9 0.291 0 . 0 9 3 .0 . 0 5 8 0.101 0.000 0 . 0 0 7 0 . 0 0 7
9 Furniture A Fixtures 0 . 2 6 2 O.I32 0.399 0 . 0 7 0 0.091 0 . 1 6 1 0.000 0 . 0 1 3 0 . 0 1 3
10 Paper A Paper Prod. 0 . 0 9 0 0 . 0 7 5 0.165 0.117 0 . 0 6 8 O.I8 5 0.000 0 . 0 0 6 0 . 0 0 6
11 Printing A Publishing 0.228 0 . 0 7 2 0 . 3 0 0 0.207 0 . 0 6 5 0.272 0 . 0 0 0 0.008 0.008
12 Leather 0.068 0.102 0 . 1 7 0 0.099 0.128 0.172 0 . 0 0 0 0.010 0.010
13 Rubber Processing 0 . 0 1 5 0 . 0 1 3 0.028 0.018 0.018 0.036 0 . 0 0 0 0.001 0.001
14 Rubber Products 0.120 0 . 0 6 0 0.180 0.129 0 . 0 6 7 O . 1 9 6 0 . 0 0 0 0 . 0 0 7 0.007
15 Chemicals 0 . 0 6 7 0 . 0 9 6 0 . 1 6 3 0.071 O.O8 5 O . 1 5 6 0 . 0 0 0 0 . 0 0 9 0.009
16 Petroleum Products 0.01 3 0.037 0 . 0 5 0 0.097 0.098 0.195 0.080 0 . 0 0 5 O.O8 5
17 Non-metallic minerals 0.158 0.109 0.262 0 . 1 6 0 0.101 0 . 2 6 1 0 . 0 0 0 0.019 0.019
18 Basic Metals 0.098 0 . 1 3 2 0.230 0.192 0 . 1  38 0.330 0 . 0 0 0 0.035 0.035
19 Metal Products 0 . 1 3 9 0 . 0 6 5 0.199 0.108 0 . 0 6 7 0.175 0 . 0 0 0 0.010 0.010
20 Machinery 0.251 0 . 0 5 7 0.308 0.181 0 . 0 5 2 0.233 0 . 0 0 0 0.008 0.008
21 Electrical Products O . 1 5 1 0 . 1 0 7 0.258 0.103 0 . 0 9 3 0.196 0 . 0 0 0 0.019 0.019
22 Ship repair A bldg. 0 . 3 6 3 0 . 1 2 6 0.989 0 . 1 6 6 0 . 0 9 3 0.259 0 . 0 0 0 0.009 0.009
23 Transport Equipment 0.238 0.069 0 . 3 0 2 0 . 0 6 6 0 . 0 9 9 0 . 1 1 5 0 . 0 0 0 0.006 0.006
29 Miac. Mftg. O.O8 3 0.170 O . 2 5 3 0.111 0 . 1 7 5 0.286 0 . 0 0 0 0.079 0.079
25 Construction 0.180 0.132 0 . 3 1 2 0 . 1 9 9 0 . 1 5 9 0.308 0 . 0 0 0 0.012 0.012
26 Elec., Gas A Water 0. l9o 0.099 0.189 0 . 6 0 0 0 . 0 6 2 0.662 0 . 0 0 0 0.01 3 0.01 3
27 Wholesale A Ret. Trade 0.199 0.029 0.223 0 . 1 6 1 0 . 0 2 5 0.186 0 . 0 0 0 0.005 0 . 0 0 5
28 Entrepot Trade 0.029 0.008 0 . 0 3 2 0 . 1 5 5 0 . 0 0 7 0 . 1 6 2 0 . 0 0 0 0.001 0.001
29 Banking A Finance 0.292 0.222 0.464 0.189 0 . 2 2 6 0.910 0 . 0 0 0 0 . 0 9 9 0 . 0 9 9
30 Real Estate 0.091 0 . 0 2 6 0 . 0 6 7 0.819 0 . 1 1 7 0.931 -0 . 0 1 5 0.001 -0.019
31 Insurance 0 . 6 2  3 0.099 0 . 6 6 7 0.197 0 . 0 3 3 0.180 0 . 0 0 0 0.009 0.009
32 Port Activity 0.976 0.090 0 . 5 6 6 O . 2 5 5 0 . 0 9 3 0.398 0 . 0 0 0 0.01 1 0.01 1
33 Transport 0.270 0.081 0 . 3 5 1 0.175 0 . 0 6 9 0.299 0 . 0 7 7 0.029 0.101
34 Conwnunications 0.299 0 . 0 6 8 0 . 3 1 2 0.591 0 . 0 6 0 0 . 6 0 1 0 . 0 0 0 0.017 0 . 0 1 7
35 Govt. Services 0.698 0 . 0 0 0 0.698 O . 3 1 6 0 . 0 0 0 0 . 3 1 6 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
36 Community Services 0 . 8 3 5 0 . 0 6 2 0.897 0 . 0 0 3 0.098 0.051 0 . 0 0 0 0.009 0.009
37 Professional Services 0.966 0 . 0 8 9 0.555 0.296 0 . 0 9 8 0 . 3 9 9 0 . 0 0 0 0.012 0.012
38 Business Services 0.359 0 . 1 9 9 0 . 5 0 8 0.208 0 . 1 1 3 0.321 0 . 0 0 0 0 . 0 3 5 0 . 0 3 5
39 Recreational Services 0.378 0 . 0 7 0 0.998 0.123 0.086 0.209 0 . 2 1 9 0.007 0 . 2 2 6
40 Personal Services 0 . 3 0 2 0.092 0.399 0 . 3 7 1 0.060 0.931 0 . 0 0 0 0.019 0.0194l Hotels 0 . 2 1 3 0.076 0.289 0.921 0.101 0 . 3 2 2 0 . 0 0 0 0.01 1 0.01 1
42 Tourism 0 . 0 0 0 0 . 2 7 0 0.270 0 . 0 0 0 0 . 3 1 7 0.317 0 . 0 0 0 0 . 0 3 9 0 . 0 3 943 Military Bases 0 . 2 3 2 0 . 1 1 7 0 . 3 9 9 0 . 0 9 6 0.135 0 . 2 3 1 0 . 0 0 0 0 . 0 2 7 0 . 0 2 744 Unallocated 0.335 0.090 0.375 0.355 0.092 0.397 0 . 1 9 5 0 . 0 5 1 0 . 2 0 6
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any economic analysis based on direct import requirements 
alone will be misleading, The domestic GDP component or 
income generating effects of these sectors will be 
considerably lower than is apparent from a direct examination 
of production costs. This illustrates the contribution of 
the inter-industry approach where the import content of 
intermediate domestic inputs can be taken into account in 
assessing the total dependence of each sector on imports c
Similarly, a study of the indirect as against the direct 
wage content of final demand is useful for policy formulation 
in that it throws light on the total employment creation 
effects of final expenditures in the different production 
sectors. Table 3.17 shows that indirect wages exceed direct 
wages in the primary production, food manufacturing, beverage, 
leather, chemicals, petroleum, basic metals and tourism 
sectors. In addition, indirect wages are a significant 
proportion of total wages in construction, banking, British 
military bases and the bulk of the remaining manufacturing 
sectors. These sectors are thus more labour intensive than 
they appear from a straightforward examination of direct 
wage requirements. Consequently, an expansion or contraction 
of these sectors would have a relatively greater effect on 
the amount of wages generated in the rest of the economy 
through their demand for wage-intensive intermediate inputs,
Referring again to Table 3.17, we find that those 
manufacturing sectors in which the indirect component of 
proprietorship incomes exceeds the direct component include 
beverages, textiles, apparel, wood and cork, paper products, 
leather, chemicals and miscellaneous manufacturing. For 
much of the remaining manufacturing sectors, the indirect 
content constitutes an important part of total proprietorship 
income. Among the non-manufacturing sectors-r-indlT§ct 
proprietorship income exceeds direct proprietorship income 
in the construction, banking, community services and British 
base sectors.
Finally, an analysis of the direct and indirect net 
tax content of final demand is useful for the formulation of 
resource allocation and tariff policies in that the 
competitive position of various economic sectors vis-a-vis
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competitive imports may be affected by the incidence of direct 
and indirect taxes levied on the domestic producer. Those 
sectors that appear to face no indirect tax burden but are 
in fact affected by such taxes through purchases of inter­
mediate inputs are textiles, furniture and fixtures, leather, 
chemicals, non-metallic minerals, basic metals, metal products, 
electrical products and miscellaneous manufacturing, Of the 
non-manufacturing sectors, those that have a relatively high 
indirect tax component are banking and finance, construction, 
electricity gas and water, transport, communications, business 
services, tourism and British military bases.
3.10 Price-Cost Analysis
In the inter-industry c1 assificatory scheme, total 
production cost is made up of the cost of intermediate and 
primary inputs the latter comprising wages, proprietorship 
income, net indirect taxes and imports.
We have seen that the calculation of the total primary 
input coefficients in Table 3.6 above involved the 
decomposition of final demands for the output of each sector 
into direct and indirect demands for primary inputs. In 
this way, the cost composition of final demand expressed in 
terms of primary inputs is given by the total primary input 
coefficients (r, ,'s).h:
If we define unit price to be equal to total unit cost 
(including proprietorship income), the total primary input 
coefficients can be translated into cost components of the 
unit price (P.) °f each sector's output instead of its final
demand (Y^)• This price-cost relationship can be derived 
as follows. Writing P for the price per unit of output of 
sector ' j ' , a_,^  for the elements of the transpose of the
direct input coefficient matrix, and F for the sum of the 
primary inputs absorbed directly by sector j , we form the 
expre s sion,
P . = E a . .P . + F . (3.7)D j ]i i D
The general solution to this price cost equation 
corresponding to the general input-output solution is given 
by :
(3.8)
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where each coefficient r  ^ represents the elements of the
transpose of inverse matrix (I-A)  ^.
This equation is identical to equation 3,4 above
expressing the direct and indirect primary cost component
Er..F. in terms of Y. instead of P.. However it should be j 31 3 3 3
noted that in equation 3.4 above we have pre-multipiied the
direct input coefficients by the elements of the inverse
matrix w h ich is equivalent to post-multiplying the elements
of the transpose of the inverse matrix by the direct primary
coefficients as in the price-cost equation (3,8) above i = e-
Er . .F , = EF , r , , .  ^j 3i 3 j 3 13
Given the identity between equations 3.4 and 3=8, rhe 
total primary input coefficients in Table 3.6 can be 
interpreted as total primary cost coefficients to give us 
the following price-cost relationship,
E r . . (1 , p + k.p, + m.p - t.) . ]i l w l k l m l3
(3 = 9)
where 1^, k_^  and m_^  are the physical quantities of labour,
1. The analogy between price analysis and output analysis
in an inter-industry framework can perhaps be better shown 
in the following manner. Defining total unit price to be 
equal to total cost, we have the expression,
1—1 
cu — ailP l + a2 1P 2 ' * ' anlPn + f i
P 2 = ai2P l + a2 2P 2 * * ' an2Pn + F 2
Pn = ainP l + a2nP2 ' * a P nn n 4- Fn
The general solution is given by
p i ■ r F 11 1 + r F , . ,2 1 2 r , F n 1 n
P 2 " r F 12 1 + r F . _ .22 2 r _ F n2 n
Pn r F ln 1 + r F 2n 2 r F nn n
( D q . 3.8a)
which is similar to the general inter-industry solution in
E q . 3.1 above where Y is the independent variable and
X the dependent variable.
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capital and imports absorbed per unit of output of sector j, 
and p^ , and p^ their respective factor priceso
Equation 3.9 can then be used to show how sectoral 
product prices are likely to move in response to uniform 
changes in the cost of one or more of the primary inputs*
In Table 3,18 we have calculated the effect on sectoral
prices and the cost of living of a uniform 10 per cent
increase in wages and import prices respectively, and 
1simultaneously.
Taking the first two sectors as an example, column 1 
of Table 3.18 shows that a 10 per cent increase in wages 
would result in a 1.99 per cent increase in the price of 
primary products and a 5.02 per cent increase in the price 
of quarry materials. For the manufacturing sector taken as 
a whole, price rises associated with a 10 per cent wage 
increase tend to be around the level of 1.5 to 2,5 per cent 
which is considerably lower than in the service sectors where 
price increases range between 4 to 6 per cent. Those sectors 
registering the lowest price increases (less than 1.0 per 
cent) are rubber processing (0.27 per cent), entrepot trade 
(0.32 per cent) and petroleum products (0.50 per cent). The 
greatest price increases would occur in the government 
services, insurance, port activity, community, professional 
and business service sectors.
On the other hand, column 2 of Table 3.18 shows that a 
10 per cent rise in import prices would tend to generate 
relatively higher price rises (between 6 to 9 per cent) in 
the manufacturing and trade sectors, than for the economy 
as a whole. Of the remaining sectors, utilities, banking 
and finance, real estate, insurance, communications, 
government services and the greater part of the private 
service sectors are among the least affected by an increase 
in import prices.
1. The following analysis of price-costs relationships is 
based on the rather restrictive assumption that all cost 
increases are passed on in full to consumers in the form 
of higher prices.
117T a b l e  3 . 1 8
rH E EFFEC T OF INCREASES IN  VAQE A IMPORT PP IC E S  ON COMMODITY 
PR IC ES A TOE COST OF L IV IN G  ( P e r c e n t a g e s )
1 2 3 
C h ax i^«  ■ i n  C h a n g e s  i n  C h a n d a  a  I n
S a c t o r a l  S e c t o r a l  S a c t o r a l
P r l c a a  a r i s i n g  P r l c a a  a r i s i n g  P r l c a a  a r i s i n g
f r o m  a  1 0 ^ f r o m  a  1Oia f r o m  a  10
w a g e  s i m p o r t  p r i c e s w i g « s  A i m p o r t p r i c e s
p n
2
pO pO CR
4 ° »
p n
* * * * * *
1 P r i m a r y  P r o d u c t i o n 1 .9 9 4 . 5 8 7 . 5 7 3 . 4 1 8 5 0 . 1 0 7 8 0 .2 4 8 2
2 M in in #  A Q u a r r y i n # 5 . 0 2 1 . 1 8 6 . 2 0
3 F o o d  M f t g . 1 . 0 3 7 . 7 3 8 . 7 6 4 . 3 7 2 9 0 . 0 4 5 0 0 . 3 3 8 0
k  B e v e r a g e s 2 . 2 3 3 . 3 6 3 . 3 9 1 . 7 2 1 4 0 . 0 3 8 4 0 . 0 5 7 8
5 T o b a c c o 1 . 1 3 2 . 4 8 3 . 6 3 2 . 3 9 4 1 0 . 0 2 9 8 0 . 0 6 4 3
6 T e x t i l « « 2 . 8 2 3 . 1 8 8 . 0 0 0 . 1 3 4 6 0 . 0 0 3 8 0 .0 6 9 7
7  A p p a r a l  A F o o t w a a r 2 . 2 0 6 . 4 7 8 . 6 7 0 . 6 9 1 2 0 . 0 1 9 1 0 . 0 4 4 7
8 W ood A C o r k 2 . 4 1 6 .3 1 8 . 9 2
9  F u m i t u r a  A F i x t u r e  a 3 . 9 4 4 . 3 2 8 . 2 6 0 . 2 5 6 6 0 . 0 1 0 1 0 .0 1 1 1
10  P a p e r  A P a p a r  P r o d • 1 . 6 5 6 . 4 3 8 . 0 8 0 . 0 8 6 0 0 . 0 0 1 4 0 . 0 0 5 3
11 P r i n t  i n #  A P u b l i s h  din# 3 . 0 0 4 . 2 0 7 . 2 0 0 . 9 1 5 2 0 . 0 2 8 5 0 . 0 3 8 4
12 L e a t h e r 1 .7 0 6 . 4 8 8 . 1 8 0 . 2 0 8 0 0 . 0 3 5 3 0 . 0 1 3 5
13  R u b b e r  P r o c a a a i n # 0 . 2 7 9 . 3 6 9 . 6 3
1^  R u b b e r  P r o d u c t a 1 .8 0 6 . 1 7 7 . 9 7 0 . 0 5 4 8 0 . 0 0 0 9 0 . 0 0 3 4
15  C h e m i c a l s 1 .6 3 6 . 7 2 8 . 3 3 1 . 7 2 9 3 0 . 0 2 8 2 0 . 1 1 6 2
1 6  P e t r o l e u m  P r o d u c t s 0 . 5 0 7 . 1 9 7 . 6 9
1 7  N o n - m e t a l l i o  m i n e r a l s 2 . 6 2 4 . 6 3 7 . 2 3
18  B a s i c  M e t a l a 2 . 3 0 4 . 0 5 6 . 3 5
1 9  M e t a l  P r o d u c t a 1 . 9 9 6 . 1 6 8 . 1 3 0 . 0 9 3 3 0 . 0 0 1 9 0 . 0 0 5 8
2 0  M a c h in e r y 3 . 0 8 4 . 5 1 7 . 3 9 0 . 0 7 7 3 0 . 0 0 2 3 0 . 0 0 3 5
21 E l e c t r i c a l  P r o d u c t a 2 . 5 8 3 . 3 2 7 . 9 0 0 . 2 4 9 2 0 . 0 0 6 4 0 . 0 1 3 3
2 2  S h i p  r e p a i r  A b i d # . 4 . 8 9 2 . 4 3 7 . 3 2
2 3  T r a n s p o r t  E q u ip m e n t 3 . 0 2 5 . 7 7 8 . 7 9 0 . 4 3 9 7 0 . 0 1 3 3 0 . 0 2 5 4
2 4  M i e c .  M f t g . 2 . 5 3 3 . 8 2 6 . 3 3 1 . 8 3 6 0 0 . 0 4 6 5 0 .0 7 0 1
2 5  C o n s t r u c t i o n 3 . 1 2 3 . 6 8 6 . 8 0
2 6  E l e c . ,  G a s  A V a t e r 1 .8 4 1 .4 1 3 . 2 3 1 . 3 7 2 3 0 . 0 2 5 3 0 . 0 1 9 3
2 7  W h o l e s a l e  A R e t .  T r a d e 2 . 2 3 3 . 8 6 8 . 0 9 3 2 . 1 4 4 0 0 . 7 1 6 8 1 . 8 8 3 6
2 8  E n t r e p o t  T r a d e 0 . 3 2 8 . 0 5 8 . 3 7
2 9  B a n k i n #  A F i n a n c e 4 . 6 4 O .3 2 4 . 9 6 0 . 2 7 2 9 0 . 0 1 2 7 0 . 0 0 0 9
3 0  R e a l  E s t a t e 0 . 6 7 0 . 1 5 0 . 8 2 4 . 7 3 3 0 0 . 0 3 1 8 0 .0 0 7 1
31 I n s u r a n c e 6 . 6 7 1 . 5 0 8 . 1 7 0 . 3 9 9 9 0 . 0 1 5 9 0 . 0 0 6 0
32  P o r t  A c t i v i t y 3 . 6 6 0 . 7 5 6 .4 1
3 3  T r a n s p o r t 3 . 3 1 3 . 0 4 6 . 5 5 6 .9 7 9 7 0 . 2 4 4 9 0 . 2 1 2 2
34  C o m m u n ic a t io n s 3 . 1 2 0 . 7 0 3 . 8 2 0 . 7 0 5 3 0 . 0 2 2 0 0 . 0 0 4 9
3 5  O o v t . S e r v i c e s 6 . 4 8 0 . 3 6 6 . 8 4 6 . 5 2 8 3 0 . 4 2 3 0 0 . 0 2 3 5
3 6  C o m m u n ity  S e r v i c e s 8 . 9 9 0 . 4 6 9 . 4 3 5 - 3 8 3 2 0 . 4 8 3 9 0 . 0 2 4 7
3 7  P r o f e s s i o n a l  S e r v i c e s 5 . 5 5 0 . 3 9 3 . 9 4 2 . 0 3 2 2 0 . 1 1 2 8 0 . 0 0 8 0
3 6  B u s i n e s s  S e r v i c e s 5 . 0 8 1 . 3 6 6 . 4 4 0 . 3 6 4 6 0 . 0 2 8 7 0 . 0 0 7 7
3 9  R e c r S a t i o n a l  S e r v i c e s 4 . 4 8 1 . 1 6 5 . 6 4 2 . 0 9 2 8 0 . 0 9 3 7 0 . 0 2 4 3
4 0  P e r s o n a l  S e r v i c e s 3 . 4 4 2 . 1 1 5 . 5 5 7 . 8 1 3 9 0 . 2 6 8 8 0 . 1 6 4 9
41 H o t . l a 2 . 8 9 1 . 7 8 4 . 6 7 0 . 4 4 4 9 0 . 0 1 2 9 0 . 0 0 7 9
4 2  T o u r i s m 2 . 7 0 3 . 7 3 6 . 4 3
4 3  M i l i t a r y  B a a « « 3 . 4 9 3 . 9 3 7 . 4 2
4 4  U n a l l o c a t e d 3 . 7 5 0 . 2 2 3 . 9 7 7 . 6 3 6 8 0 . 2 8 6 4 0 . 0 0 1 7
E f f e c t  o n  t h e  C o s t  o f  L i v i n #  
I n d e x 3 . 205C 3 . 5 3 * 6 . 7 3 * 1 0 0 . 0 0 0 0 3 . 1 9 8 3 3 . 5 2 5 ^
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The effect of a combined wage and import price increase 
of 10 per cent would be the sum of their separate effects 
and is given in column 3 of Table 3.18. An interesting 
feature arising from this calculation is that, with only a 
few exceptions, the price rises induced by a 10 per cent 
increase in wages and imports are spread fairly uniformly 
thr ou gh ou t the economy and range from between 6*5 to 8*5 
per cent.
The effect of wage and import price increases on the 
cost of living is obtained by m u l t i plying the proportion of 
total co nsumption expenditure on the output of each sector 
by the cor responding price increase in that sector; this can 
be ex pre ssed by the equation
i P 0 * C i
(3.10)
0 1where and p^ are the prices of the output of sector i
in perio d 0 and period 1 respectively, and c^ is the 
con su mpt ion expenditure on the output of sector i expr essed  
as a fraction of total consumption expenditures,
The calculation of the cost of living effect of a 10 
per cent rise in wages and import prices is hown in columns 
4 to 6 of Table 3.18, Given the structure of the Singapore 
economy in 1967, the last row of Table 3,18 shows that a 10 
per cent increase in wages generally would raise the cost 
of living by 3.2 per cent. Similarly, a 10 per cent increase 
in the prices of imports would result in a 3,53 per cent 
increase in the cost of living while the combined effect of 
a 10 per cent wage and import price increase would be to raise 
the cost of living by 6,73 per cent."'’
1. The calculation of the cost of living effect of a combined  
rise in wages and import prices is not without empirical 
relevance. Following the devaluation of the pound 
sterling in 1967, one of the main reasons given by the 
then Singapore Minister of Finance, Dr. Goh Keng S w e e , 
for not adopting a similar move was the adverse effect on 
the cost of living given the high degree of depe ndence of 
the economy on imports. An alternative position could have 
been to effect a devaluation and to raise wage rates by 
an equivalent amount,As Table 3.18 shows, the wage 
increases would more than offset the increase in the cost 
of living for wage earners while securing an improvement in
c o n t d , . . «
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In the preceding sections, we have been largely 
concerned with isolating the relationship between primary 
inputs and final demand expenditures in the Singapore economy 
through the use of the column elements of the inverse matrixe 
In the remaining sections, the row elements of the 
inverse matrix are used to trace the disposition of output 
of the various sectors to the various categories of final 
demand. In addition, a detailed marketing analysis is 
carried out for a selected number of production sectors,
3.11 Total Dependence on Final Demand
The direct dependence of each sector on the various 
categories of final demand is given by the inter-industry 
transactions table (Table 2.1). However, given the 
interdependence between production sectors in the economy, 
this measure of direct dependence alone will not fully 
reflect the part played by each of the final demand 
components in determining the output levels of the different 
production sectors. In order to do this, we need to take 
into account the indirect, as well as the direct, dependence 
of each production sector on final expenditures,^ This can 
be obtained by multiplying the rows of the inverse matrix 
into the column vectors of the final demand components and 
is given by the expression
j (3.11)
The total dependence of each sector on the various 
categories of final demand is shown in Table 3.19. Percentage
contd from previous page.
the competitive position of domestic exports vis-a-vis 
countries which did not devalue. Admittedly, it may not 
be possible to implement such a wages policy given the 
institutional and economic framework of the Singapore 
economy. Moreover, other considerations such as the 
maintenance of wage, price, and monetary stability may 
be of overriding importance in policy decisions.
1. The indirect dependence arises from the sale of the output 
of sector j to other production sectors (intermediate 
sales) which ultimately find their way towards satisfying 
one or more of the categories of final demand expenditures.
T a b l •  3 . 1 9
TOTAL (D IR E C T  A IN D IR E C T ) DEPENDENCE OF EACH SECTOR ON 
THE D IFFER EN T CATEGORIES OF F IN A L  DEMAND
xi " ?  r i J YJ  1 - 0 0 0
O o v » m -  I n v e s t -  T o t a l
E x p o r t s  C o n s u m p t io n  m e n t  m e n t  S t o c k s  D em and
1 P r i m a r y  P r o d u c t i o n
2 M i n in g  A Q u a r r y i n g
3 F o o d  M f t g .
4 B a v s r a g s s
5 T o b a c c o
6 T e x t i l e s
7  A p p a r e l  A F o o t w e a r
8 W ood A C o r k
9  F u r n i t u r e  A F i x t u r e s
10  P a p e r  A P a p e r  P r o d .
11 P r i n t i n g  A P u b l i s h i n g
12 L e a t h e r
13  R u b b e r  P r o c e s s i n g
14 R u b b e r  P r o d u c t s
15  C h e m i c a l s
16 P e t r o l e u m  P r o d u c t s
17 N o n - m e t a l l i c  m i n e r a l s
18 B a s i c  M e t a l s
19 M e t a l  P r o d u c t s
2 0  M a c h i n e r y
21 E l e c t r i c a l  P r o d u c t s
2 2  S h i p  r e p a i r  A b l d g .
2 3  T r a n s p o r t  E q u ip m e n t
2 4  M i s c .  M f t g .
2 5  C o n s t r u c t i o n
2 6 E l e c . ,  G a s  A V a t e r
2 7  W h o l e s a l e  A R e t .  T r a d e
2 8  E n t r e p o t  T r a d e
2 9  B a n k i n g  A F i n a n c e
3 0  R e a l  E s t a t e
31 I n s u r a n c e
32  P o r t  A c t i v i t y
3 3  T r a n s p o r t
34 C o r a n u n l c a t i o n s
3 5  G o v t .  S e r v i c e s
3 6  C o m m u n ity  S e r v i c e s
3 7  P r o f e s s i o n a l  S e r v i c e s
3 8  B u s i n e s s  S e r v i c e s
3 9  R e c r e a t i o n a l  S e r v i c e s
4 0  P e r s o n a l  S e r v i c e s
41  H o t e l s
4 2  T o u r i s m
4 3  M i l i t a r y  B a s e s
4 4  U n a l l o c a t e d
4 0 4 5 1 2 1 84 2 9 9 6 4
1 2 1 9 371 3 3 8
1 9 3 2 9 6 1 7 1 4 2 0 5 4 0
3 2 7 0 2 6 6 4 4  5 1 2 5
2 2 5 7 6 8 0 1 8 6 0
3 7 7 6 5 2 6 3 h
3 8 8 7 4 2 4 4 0 0 1 0 5 6
6 9 4 3 5 6 1 0 4 1 2 7 2
30 0 1 8 9 5 7 4 1 4
9 5 6 5 8 9 3 2 I 8 3
1 7 5 8 2 5 2 9 3 3 2 2 8 9
1 0 3 4 7 76 1 1 87
6 0 3 9 4 2 571 11
2 7 9 7 7 9 5 6 8 1 9 0
3 5 1 3 5 6 8 2 6 9 1 2 0 5
3 3 5 5 8 7 8 6 5 0 6 5 2 2 4
2 0 1 6 3 6 1 6 4 1 2 4 9
2 5 7 9 2 1 9 9 3 9 5 0
5 1 9 0 2 1 5 7 8 5 1 6 2 6
1 6 1 3 9 1 4 2 6 8 2 5 4 8
2 6 2 2 5 1 2 9 0 4 8 5 4
5 6 8 7 7 2 5 0 4 1 0 1 4
2 1 9 2 6 52 8 5 1 1 0 3 5
6 7 5 6 6 0 6 7 3 1 76
3 4 4  9 5 1 1 5 4 7 1 5 3 2 0
3 6 4 4  7 7 8 5 3 2 1 3 3 7 1
1 8 2 5 3 9 1 1 0 9 3 4 7 1 4 8 8
2 5 6 6 8 4 6 1 3 6 0 2 5 3 0
54 6 5 9 7 1 1 4 9 1 9 1 9 1
1611 1 5 0 9 9 3 7 1 5
9 6 4 0 2 3 5 0 0 5 3 2
6 0 7 6 7 1 5 7 6 4 2 6 8
6 9 8 1 8 2 6 3 5 4 7 6 7 2 5
1 7 6 9 3 3 4 6 7 7 4 5 2 0
0 2 0 1 7 0 6 2 6 3 0
2 0 2 5 1 7 5 3 2 4 6 8 6 8 8
9 8 8 0 7 6 1 0 1 1 6 9 5
8 6 9 2 3 3 1 0 7 971
1 9 3 8 7 0 1 5 0 2 7 4
7 0 2 6 9 2 5 1 8 1 8 2 4 0 4
2 7 6 9 4 1 3 7 4 6 0
1 3 8 3 0 2 0 0
5 4 9 9 7 9 0 0
7 6 0 5 7 3 1 3 7 5 6 1 0 7 3 5
19 7 2 5 8 0 2 6 2 3 9 7
7 7 3 3 981 1 0 6 4 2
2 9 4 1 3 7 1 6 3 7 9 2 7 0
2 4 8 9 5 4 1 0 0 4 7 4
0 1071 1 0 3 8 3 3
18 8 4 4 9 9 0 4
1 4 6 1 8 9 4 6 6 3 7 0
2 5 0 3 5 2 9 5 9 1 0 4 8 0 5
4 5 5 8 1 4 3 1 7 0 7 3
1 7 9 0 1 3 1 5 2 1 7 8 7
2 5 4 0 1 5 5 0 7 6 8 9 3
17 6 2 2 1 8 6 8 3
5 5 - 3 5 0 4 6 0 1 0 7 7
9 2 7 -  5 0 7 3 8 1 5 6
5 1 9 2 5 3 9 2 1 3 5 1 9 4
1 7 2 8 0 1 2 2 2 8 4 3 6 8 2 7
2 9 5 7 4 8 0 2 4 6 5 1 7 4
1 9 9 9 4 6 9 5 2 5 5 6 8 2
3 4 0 3 0 7 7 6 7 1 1 1 1 1 2
9 6 1 5 3 7 4 9 4 6 3 1 8
8 4 5 7 -  6 9 4 8 3 7 1
1 J 8 8 6 9 5 0 8 8 3 7 8 9
1 1 8 2 2 4 6 2 8 8 0 9 7
2 0 1 2 2 8 1 0 7 2 4 2 9
3 8 5 2 6 2 4 4 5 5 9 4 9 1 1 8 4
82 8 1 1891 1 3 8 5 2 3
2 8 6 0 1 3 5 3 3 4 6 1 6 3 2 7 5 8
2 0 9 0 6 3 3 4 2 5 8 9 4 1 5
1 7 8 4 3 3 6 1 8 1 6 6 4 6 1
1 7 9 8 8 2 0 8 1 1 7 3 3 8 9
3 5 8 3 8 7 5 3 8 1 3 0
4 9 9 1 1 2 3 7 8 3 0 2 8
1 9 6 4 3 3 7 4 7 3 6 3 4 8 4
3 2 8 2 891 6 1 0 6 3
0 0 2 0 4 3 3 6
6 3 5 1 82 2 4 6 8 5 4
1 0 8 8 7 16 1 4 1 0 0 1 7 7
1 9 0 6 6 4 5 4 5 3 2 1
2 4 8 84 7 2 6 9 4
4 7 5 4 7 1 8 3 2 9 9 6 7
0 0 4 i 4 4 1
0 0 1 3 8 3 0 2
0 0 5 4 9 9 7 9
I 1» 5 7 5 4 5 4 2 4 1 9 6 6 8
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dependence on final demand expenditures is shown in Table 
3.20 and is given by pre-multiplying the above equation into 
the inverse of a diagonal matrix whose elements are the 
output of the production sectors, to form the expression^
X * = £ X~1r , .V . (3.12)
3 j 13 3
From Tables 3.19 and 3.20, we find that $86,506 million
worth of petroleum products or 18,9 per cent of total supplies,
2are ultimately used to satisfy household consumption. This 
indirect dependence on consumption expenditures arise from 
such items as private expenditures on transport and 
manufactured consumer goods which embody petroleum inputs.
Following the above illustration, sectors which exhibit 
significant indirect dependence on one or more of the three 
major categories of final demand can be grouped under three 
categories as shown in Table 3.21 below.
An interesting feature of Table 3.21 is the high 
indirect dependence of the transport, port activity, insurance, 
banking and finance sectors on exports. Another interesting 
point arising from an examination of sectors grouped under 
Category 3 is the high degree of indirect dependence of the 
metals and engineering group of industries together with 
mining and quarrying on fixed investment expenditures. This 
in turn is largely a reflection of the predominance of 
building materials in the output of these sectors.
1. In expanded matrix form, this is given by
V
X2
X1 0 .... 0
o x 2 . , , . 0
-1
rn
r21
r, „ . . . . r n12 In
r 2 2 * * * * r 2 n
E i ci Gi 
E 2 C2 G2
h  v i 
12 V2
c
. 
. 
. 
X
-----------
1 0 0 .... Xn_
X
rnl rn2 * * * *rnn
X
E C Gn n n I Vn n
2. It should be noted that in the Singapore inter-industry 
table, no direct sales are recorded between the petroleum 
products sector and households.
T abl• 3.20
TOTAL (DIRECT A INDIRECT) DEPENDENCE OF EACH SECTOR ON
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TOE DIFFERENT CATEGORIES OF FINAL DEMAND 
(P«rc«nta^*#)
X 3 -^j'ru Yj
Exports Consumption
Govern­
ment
Fixed
Invest­
ment
Invent­
ories
1 Primary Production 1 5 . 4 83.2 0.4 0 . 8 0.2
2 Mining A Quarrying 11 .4 3.5 3 . 2 7 2 . 7 9 . 2
3 Food Mftg. 5 0 . 9 4 3 . 2 0.1 0.1 3.6
4 Beverages 3*.5 6 6 . 1 0.1 0 . 3 1 .0
5 Tobacco 21 .7 77.2 0.0 0.0 1.1
6 Textiles 38.1 53.1 0.1 0.2 8 . 3
7 Apparel A Footwear 58.6 3 6 . 8 1 1 6 0.2 2.8
8 Wood A Cork 66.3 5 . 8 1 .2 23.9 2.8
9 Furniture A Fixtures 1 7 . 6 32.3 2.4 2 6 . 7 0 . 8
10 Paper A Paper Prod. 43.9 41 .0 0 . 8 8.2 6.1
11 Printing A Publishing 22.9 68.8 3 . 0 3.3 2.0
12 Leathsr 53.4 40.7 0.4 0.1 3.3
13 Rubber Processing 100.5 0.1 0.0 0.0 —0.6
14 Rubber Products 73.3 2 3 . 1 0 . 5 2.4 -1 . 3
13 Chemicals 40.8 5 0 . 5 0 . 9 3 . 8 4.0
l6 Petroleum Products 73.3 1 8 . 9 1 .1 3.8 2 . 7
1 7 Non-roetallic minerals 30.9 9 . 5 1 . 9 45.3 1 2 . 3
18 Basic Metals 46.3 3.6 1 . 7 33.9 1 2 . 3
19 Metal Products 46.7 14 .2 1 -3 3 0 . 6 7 . 0
20 Machinery 34.8 3 0 . 8 3.3 20.8 8 . 1
21 Electrical Products 54 .2 26.7 1 .8 17.5 -0.2
22 Ship repair A  bldg. 67.9 3.0 1 .2 16.6 1 1 . 3
23 Transport Equipment 24.9 60.0 1 .2 13.4 0 . 5
24 Ml.c• Mftg. 9.3 83.8 0.2 2.8 3 . 9
25 Construction 7.0 2.4 3 . 1 78.4 9 . 1
26 El.c > t Ob . A Vmt.r 2 6 . 3 3 6 . 7 9 . 7 6.0 1 . 4
27 Wholesale A Ret. Trade 11 .2 6 7 . 9 0.1 17.3 3-3
28 Entrepot Trade 9 9 . 1 0 . 3 0.0 0.1 0 . 3
29 Banking A Finance 3 2 . 8 4 2 . 7 1 1 . 3 1 0 . 7 2.2
30 Real Estate 0 . 9 87.1 0.4 10.4 1 .2
31 Insurance 2 5 . 3 6 1 .6 1.3 9.3 2 . 3
32 Port Activity 7 3 . 2 1 9 . 0 0.3 6.0 1 . 5
33 Transport 19.2 72.5 1.9 3.4 1 .0
34 Communications 2 9 . 0 3 6 . 8 7.4 5.4 1 . 3
35 Oovt. Services 0.0 98.7 1 .3 0.0 0.0
3 6  Conwmmity Services 0.8 7 1 . 0 2 7 . 8 0.3 0 . 1
37 Professional Servloes 9 . 9 7 6 . 0 1.7 10.9 1 .6
3 8  Business Services 19.2 73.1 2.1 4 . 2 1 .4
39 Recreational Services 2 . 7 96.3 0.4 0 . 3 0.1
40 Personal Services 21 .3 76.3 0 . 7 1 . 3 0.2
41 Hot.l. 66.8 33.2 0.0 0 . 0 0.0
42 Tourism 100.0 0.0 <r.o 0 . 0 0.0
43 Military Ba... 100.0 0.0 0.0 0 . 0 0.0
44 Unallocated 1 8 . 1 7 4 .8 2 . 5 3-3 1.1
Table 3.21
CLASSIFICATION OF SECTORS VITH HTQH INDIRECT 
DEPENDENCE ON FINAL DEMAND COMPONENTS
Percentage of Total Demand
Category 1 Direct Indirect Tot.l
High Indirect Dependence on Export« i * i
1 Primary Production 5.4 10.0 1 5 . 4
2 Mining A Quarrying 1 .0 1 0 . 4 11 .4
4 Beverages 1J.6 18.9 32.5
5 Tobacco 8.7 1 3 . 0 21 .7
10 Paper A Paper Production 19.2 34.7 43.9
11 Printing A Publishing 10.8 12.1 22.9
20 Machinery 9.7 2 5 . 1 34 .8
26 Electricity, Oas A Vater 0.8 25.5 26.3
27 Vholeaale A Retail Trade 0.0 11 .2 11 .2
29 Banking A Finance 12.4 2 0 . 4 3 2 . 8
31 Insurance 0.0 2 5 . 3 2 5 0
32 Port Activity 2 3 . 8 4 9 . 4 73.2
33 Transport 0.0 19.2 19.2
34 Communications 0.0 2 9 . 0 29.0
37 Professional Servioes 0.0 9 . 9 9.9
3 8 Business Services 0.0 19.2 19.2
40 Personal Services 0.0 21 .3 21 .3
41 Hotels 
Category 2
High Indirect Dependence on Consumption
0.0 66.8 66.8
10 Paper A Paper Production 12.2 28.8 41.0
11 Printing A Publishing 36.7 3 2 . 1 68.8
14 Rubber Products 4.4 20.7 25.1
19 Metal Products 2.6 11.6 14 .2
20 Machinery 3.a 2 5 . 6 3 0 . 8
23 Transport Equipment 15.4 44.6 60.0
26 Electricity, Oas A Water 3 0 . 6 2 6 . 1 56.7
29 Banking A Finance 3 . 1 37.6 42.7
38 Business Services 38.3 34.6 73.1
Category 3
High Indirect Dependence on Fixed Investment
2 Mining A Quarrying 0.0 7 2 . 7 72.7
8 Vood A Cork 0.0 2 3 . 9 23.9
17 Non-metallic Minerals 0.C- 45.3 45-3
18 Basic Metals O.C 35.9 35-9
19 Metal Products o.<« 3 0 . 6 3 0 . 6
20 Machinery 7.3» 13.5 20.8
21 Electrical Products 0.0 17.5 17.5
29 Banking A Finance 0.0 10.7 10.7
30 Real Estate 0.0 10.4 10.4
31 Insurance 0.0 9.3 9.3
37 Professional Services 0.0 10.9 10.9
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3.12 Final Markets
The preceding analysis of total primary input content 
of final demand and price-cost relationships involved the 
use of the column elements of the inverse matrix (I-A+M)  ^,
In a similar manner, the row vectors of the inverse matrix 
which trace the marketing flows of each sector's output 
can be used in an analysis of the final (direct and indirect) 
markets for the output of each production sector. In essence 
final market analysis attempts to trace the direct and 
indirect markets for the output of each sector by tracing 
the flow and ultimate use of that sector's intermediate and 
final sales. The direct market for sector j is represented 
by the sales made by sector j to final demand while the 
indirect market for the output of sector j refers to the 
ultimate destination of the intermediate sales of sector j 
(which are embodied in the final output of other production 
sectors).
Writing R for the diagonal matrix formed from the row 
elements of sector j in the inverse matrix (I-A)  ^, the
final market ( D) for the output of the j th sector is given, 
in the matrix form, by
D =- RY (3.13)
o r
D D D D „ D r 0 . . . . . 0 Y , Y Y , „ Y, „ Y., r-11 12 13 14 15 ii 11 12 13 14 1 5
°21 CNCM
Q
D 23 °24 °25 0 r 2 2* . . 0 Y 21 Y22 Y2 3 Y 24 Y 2 5
* = • • • X » •
* * •
• *
D D D D D 0 0 r Y , Y Y „ Y . Yn 1 n 2 n 3 n4 n nn n 1 n2 n 3 n4 n 5
*- J L -
The above calculation of the final market for the output 
of the different production sectors in the economy can only 
be carried out for one sector at a time. In Tables 3.22a, b, 
c and d, we have calculated the final markets for selected 
sectors, namely, petroleum products, electricity, gas and 
water, wholesale and retail trade, transport services.
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FINAL MARKETS FOR PETROLEUM PRODUCTS TO 1967
I'OOO
Exports Consumption
Govern­
ment
Invest­
ment
Invent­
ories
1 Primary Production 2 5 3 3045 0 0 0
2 Mining A Quarrying 7 0 2 0 -1
3 Food Mftg. 1 7 4 3 1 3 2 9 0 0 130
4 Beverages 2 6 1 1018 0 0 18
5 Tobacco 4 5 3 9 9 0 0 5
6 Textiles 78 104 0 0 18
7 Apparal A Footwaar 172 113 5 0 9
8 Wood A Cork 1033 0 2 0 -1
9 Furnitur« A Flxtur«« 28 100 4 4 7 1
10 Pap«r A Pap«r Prod. 41 2 6 0 0 6
11 Printing A Publishing 7 4 2 5 3 8 0 8
12 L«ath«r 81 6 0 0 0 5
13 Rubber Procasalng 1 7 6 2 0 0 0 -10
14 Rubber Product« 3 2 2 22 0 0 -8
15 Chamicala 3 5 3 7 1 0 2 0 55
1 6 Patrolaum Products 2 8 1 3 3 6 0 1258 0 9462
1 7 Non-matallic ninarals 641 0 2 0 193
18 Basic Metals 553 0 4 0 120
19 Metal Products 405 37 1 0 38
20 Machinery 36 19 12 2 7 19
21 Electrical Products 175 6 2 2 0 -9
22 Ship repair A bldg. 736 0 1 5 2 0 6 143
23 Transport Equipment 279 381 1 211 -9
24 Mlsc■ Mftg. 24 363 0 0 '5
25 Construction 0 0 5 7« 154 89 1 7 8 5
26 Elec., Oas A Vater 141 3522 1208 0 0
27 Wholesale A Ret. Trade 0 4628 0 1 2 9 9 2 2 9
28 Entrepot Trade 2180 0 0 0 4
29 Banking A Finance 2 0 6 8 5 180 0 0
30 Real Estate 0 6 1 1 0 0 0
31 Insurance 0 72 0 0 0
32 Port Activity 876 0 0 0 0
33 Transport 0 59579 1 0 6 5 0 0
34 Communications 0 1020 1 6 6 0 0
35 Oovt. Services 0 0 0 0 0
3 6  Conmmnity Services 0 1708 6 7 5 0 0
37 Professional Services 0 939 12 0 0
38 Business Services 0 141 2 0 0
39 Recreational Services 0 6 1 1 0 0 0
40 Personal Services 0 1455 11 0 0
41 Hotels 0 2 2 5 O 0 0
42 Tourism 3757 0 0 0 6
43 Military Bases 3 7 6 7 1 0 0 0 0
44 Unallocated 113 1 8 6 9 9 0 0
Total 335587 8 6 3 0 6 3 2 2 4 17280 12228
Table 3.22b
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FINAL MARKETS FOR ELECTRICITY. GAS A WATER
l'OOO
Exports Consumption
Govern­
ment
Invest­
ment
Invent­
ories
1 Primary Production 7 9 9 4 5 0 0 0
2 Mining A Quarrying 1 0 0 0 0
3 Food Mft*. 2043 1 5 5 7 0 0 1 5 2
4 D«v«ra^ta 222 866 0 0 1 5
5 Tobacco 4 3 383 0 0 5
6 Textil.a 64 84 0 0 1 5
7 Apparel A Footwear 334 220 10 0 1 8
8 Wood A Cork 843 0 2 0 -1
9 Furniture A Fixtures 31 112 4 5 4 1
10 Paper A Paper Prod. 31 20 0 0 5
11 Printing A Publishing 101 344 11 0 11
12 Leather 68 51 0 0 4
13 Rubber Processing 9 1 9 0 0 0 - 5
14 Rubber Products 3 9 6 27 0 0 -10
13 Chemicals 64} 828 2 0 64
:6 Petroleum Products 2 2 4 9 0 10 0 76
17 Non-metallic minerals 5 7 0 0 2 0 173
18 Basic Metals 9 6 8 0 6 0 210
19 Metal Products 4 3 7 39 1 0 41
20 Machinery 48 25 16 36 2 5
21 Electrical Products 2 6 7 95 3 0 -14
22 Ship repair A bldg. 555 0 1 1 1 5 6 1 0 8
23 Transport Equipment 111 1 5 2 0 84 - 4
24 Mi.o. Mftg. 37 557 0 0 24
25 Construction 0 0 2 6 1 7 0 0 2 8 0 7
26 Else., Oas A Water 1120 4 3 7 2 9 9 5 6 7 0 0
27 Wholesale A Ret. Trade 0 3384 0 9 5 0 1 6 7
28 Entrepot Trade 2 1 6 0 0 0 0 4
29 Banking A Finance 353 1 4 5 308 0 0
30 Real Estate 0 2763 0 0 0
31 Insurance 0 72 0 0 0
32 Port Activity 1 0 7 0 0 0 0 0
33 Transport 0 1460 2 6 0 0
34 Conanunications 0 278 45 0 0
35 Oovt. Services 0 0 0 0 0
3 6  Conenunity Services 0 7597 3 0 0 3 0 0
37 Professional Services 0 2744 34 0 0
38 Business Services 0 331 6 0 0
39 Recreational Services 0 3 1 9 0 0 0 0
40 Personal Services 0 4704 35 0 0
4l Hotels 0 771 0 0 0
k2 Tourism 2441 0 0 0 0
43 Military Bases 18175 0 0 0 0
44 Unallocated 64 1 0 5 8 5 0 0
Total 3644 7 78532 13371 8281 1891
Tabic 3.22c
FINAL MARKETS FOR WHOLESALE A RETAIL TRADE 
SERVICES IN 1967
12 7
$ 'OOO
Exports Consumption
Govern­
ment
Invest­
ment
Invent­
ories
1 Primary Production 3 6 5 6 4 3 5 8 7 0 0 0
2 Mining A Quarrying 3 0 1 0 0
3 Food Mftg. 16022 12213 0 0 1193
4 Beverages 3424 13328 0 0 229
3 Tobacco 1034 9 2 1 9 0 0 123
6 Taxtll.a 5 1 8 6 8 3 0 0 122
7 Apparel A Footvear 3382 2 2 3 0 104 0 1 7 8
8 Wood A Cork 2800 0 6 0 -2
9 Furnitur« A Fixture« 183 662 24 315 6
10 Paper A Paper Prod. 483 307 2 0 75
11 Printing A Publishing 670 2 2 8 1 7 2 0 70
12 Leather 1389 1 0 3 6 6 0 86
13 Rubber Processing 224 0 0 0 -1
14 Rubber Products 2574 1 7 5 0 0 -64
15 Chemicals 5253 6 7 4 2 1 9 0 521
16 Petroleum Products 12877 0 58 0 433
17 Non-metallic minerals 538 0 2 0 163
18 Basic M.tal. 404 0 3 0 88
19 Metal Products 705 64 2 0 66
20 Machinery 2 3 1 1 3 3 84 189 133
21 Electrical Products 2469 878 27 0 -I3 2
22 Ship repair A bldg. 366 0 7 102 71
23 Transport Equipment 443 6 0 5 1 336 -14
24 Ml sc• Mftg. 171 2 3 9 2 2 0 111
25 Construction 0 0 224 6 0 1 2 693
26 Elec., Oas A Water 13 5 1 6 113 0 0
27 Wholesale A Rot. Trade 0 9 9 4 0 6 0 31 2 7 9 0 6 0 4 9 1 9 8
28 Entrepot Trade 386 0 0 0 1
29 Banking A Finance 118 48 1 0 3 0 0
30 Real Estate 0 184 0 0 0
31 Insurance 0 2 6 0 0 0
32 Port Activity 1 3 6 0 0 0 0
33 Transport 0 4 5 4 7 81 0 0
34 Communications 0 1 1 9 1 9 0 0
35 Oovt. Services 0 0 0 0 0
3 6  Community Services 0 953 377 0 0
37 Professional Ssrvioss 0 343 4 0 0
3 8  Business Services 0 1681 28 0 0
39 Recreational Servloes 0 499 0 0 0
40 Personal Services 0 8666 6 3 0 0
41 Hots Is 0 298 0 0 0
42 Tourism 6 5 1 4 4 0 0 0 0
43 Military Ba... 5 6 8 6 3 0 _ 0 0 0
44 TMallocated 41 678 3 0 0
Total 182539 1 1 0 9 3 4 7 1488 286013 3 3 3 1 * 6
Table 3.22d
FINAL MARKET FOR TRANSPORT SERVICES IN 1967
Exports Consumption
Govern­
ment
Invest­
ment
Invent­
ories
1 Primary Production see 7 0 0 6 0 0 0
2 Mining A Quarrying 8 0 2 0 - 2
3 Food Mftg. 3 2 8 0 2 5 0 0 0 0 244
4 Beverage# 577 2244 0 0 39
3 Tobacco 183 1097 0 0 13
6 Textile« 2 2 0 291 0 0 52
7 Apparel A Footwear 31 .3 226 11 0 18
8 Vood A Cork 2 3 0 0 0 3 0 - 2
9 Furniture A Fixtures 7* 2 6 1 1 0 124 2
10 Paper A Paper Prod. 113 7 2 1 0 18
11 Printing A Publishing 1 6 6 564 18 0 17
12 Leather 1 7 8 133 1 0 11
13 Rubber Processing 1883 0 0 0 -11
14 Rubber Products 299 20 0 0 -7
15 Chemicals 907 1164 3 0 90
1 6 Petroleum Products <*379 0 20 0 1 4 7
17 Non-metallic minerals 673 0 2 0 2 0 5
18 Basic Metals 621* 0 4 0 135
19 Metal Products 7 2 0 6 5 2 0 67
20 Machinery 66 35 22 5 0 33
21 Electrical Produots 3 6 9 131 4 0 -20
22 Ship repair A bldg. 111*3 0 23 3 2 1 223
23 Transport Equipment 130 1 7 7 0 98 - 4
24 Misc. Mftg. 38 5 7 0 <r 0 24
2 5  Construction 0 0 3 6 1 1 5 0 3 7 1 7 3 3
26 Elec., Oas A Vater 22 8 6 5 189 0 0
27 Wholesale A Ret. Trade 0 14291 1 4012 7 0 7
28 Entrepot Trade 5 3 5 3 0 0 0 11
29 Banking A Finance 411 1 6 8 3 3 9 0 0
30 Real Estate 0 558 0 0 0
31 Insurance 0 224 0 0 0
32 Port Activity 1 1 8 7 0 0 0 0
33 Transport 0 2 1 7 1 0 8 3879 0 0
34 Communications 0 3249 528 0 0
33 Oovt. Services 0 0 0 0 0
3 6  Community Services 0 2 5 8 1 1020 0 0
37 Professional Services 0 2035 2 3 0 0
3 8  Business Services 0 335 6 0 0
39 Recreational Services 0 755 0 0 0
40 Personal Services 0 2493 1 9 0 0
4l Hotels 0 149 0 0 0
42 Tourism 115<*7 0 0 0 0
4 3 Military Base. 3 1 9 6 * 0 0 0 0
44 Unallocated 0 2 1 7 9 11 0 0
Total 69818 2 6 3 5 4 7 6 7 2 3 19643 3 7 4 7
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In the preceding sections, an attempt has been made to 
describe various important structural relationships in the 
Singapore economy using the 1967 mter-industry model. For 
the most part, the detailed findings were presented for 
individual production sectors in the economy.
However, there is also scope for an examination of the 
major intersectoral relationships outlined in this Chapter 
at various levels of aggregation. This will be carried out 
in Chapter 4 using aggregated inter-industry models.
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CHAPTER 4
AGGREGATED INTER-INDUSTRY MODELS : THE PROCESS OF ECONOMIC
GROWTH IN THE SINGAPORE ECONOMY
4 . 1 Introductory - Scope and Objectives
The preceding analysis of structural interdependence in 
the Singapore economy has been conducted in general terms. 
Various important structural characteristics were isolated but 
no attempt was made to bring the different relationships 
together in the form of a composite analysis of the Singapore 
economy.
In this chapter of the thesis, an attempt is made to 
carry out a composite analysis of the Singapore economy by 
tracing the nature and pattern of structural interdependence 
between broad groups of economic activities in the economy.
This involves the aggregation of the inter-industry table and 
the subsequent use of aggregated inter-industry models to 
explain the process of economic growth in the Singapore economy 
and the role of major sectors within the economy.
In the light of the above analysis, some tentative 
conslusions can be drawn on the Singapore government's broad 
economic strategy in the sixties and seventies as outlined in 
the first chapter of this thesis. In evaluating the economic 
strategy for the seventies, particular emphasis will be laid 
on the economic effects of British military withdrawal and 
the measures taken to offset it.
4.2 Aggregating the Inter-Industry Table: Classification
Criteria and Aggregation Procedure 
In order..-to trace the role of the major economic sectors 
in the economy, the original forty-four production sectors 
are aggregated into ten major production sectors, following 
the classification adopted by the Statistician in the 
preparation of gross domestic product by industrial origin.''"
1. Department of Statistics, Notes on the Compilation of 
Gross Domestic Product by Industrial Origin, 1969. 
(Unpublished Statistical Paper).
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The aggregation procedure is shown in Table 4.1. As can be
seen from Table 4.1, the homogeneity criteria is still
approximated. However, with the aggregation of twenty-three
manufacturing sectors and thirteen service sectors into single
industry groups, the homogeneity criteria for aggregation is
met only in a very broad sense. Despite this, the resulting
classification serves to distinguish sufficiently between the
major types of economic activities in terms of the nature
and disposition of output of these major industry groups.^-
Given the aggregation procedure outlined above, the ten sector
2inter-industry table is given in Table 4.2 below.
In Table 4.3, an attempt is made to re-arrange the ten 
major production sectors in the aggregated inter-industry 
table to approximate a one-way pattern of interdependence in 
the economy, a process known as "triangularisation". Basically, 
this involves ordering the sectors in such a way as to 
minimize the value of transactions which fall above the 
diagonal of the 10 x 10 matrix of intermediate transactions.
The ordering of the major sectors in Table 4.3 is a 
reflection of the direction of interdependence in the economy.
We can proceed further to group the ten major sectors 
into primary, secondary and tertiary sectors denoting three 
successive stages of production. The division of the production 
process of the Singapore economy into three major sectors or 
blocs of economic activities provides the analytical framework 
(in the form of an aggregated three-sector model of the 
economy) for the analysis of the process of economic growth in 
the Singapore economy. Before doing this, it is necessary to 
discuss at some length the classification criteria adopted in 
the three-sector model of the economy with particular emphasis 
being paid to the development of the "primary sector" concept.
1. This is demonstrated in the triangularisation of the 
inter-industry table below.
2. Subsequent analysis of the process of economic growth and 
the role of major sectors in the economy will involve the 
use of an aggregated three-sector model. The rationale 
for constructing the ten-sector model is that it enables
us to identify the individual net export or primary sectors 
in the economy. This, in turn, serves as an important 
classification criteria in compiling the three-sector 
model.
132
TABLE 4.1
INTER-INDUSTRY CLASSIFICATION OF PRODUCTION SECTORS 
IN THE SINGAPORE ECONOMY 1967
44 Sectors 10 Sectors 3 Sectors
1 Primary Production 1 Primary Production 2 Secondary
2 Mining & Quarrying 1 Primary Production 2 Secondary
3 Food Mftg. 2 Manufacturing 2 Secondary
4 Beverages 2 Manufacturing 2 Secondary
5 Tobacco 2 Manufacturing 2 Secondary
6 Textiles 2 Manufacturing 2 S e condary
7 Apparel & Footwear 2 Manufacturing 2 Secondary
8 Wood & Cork 2 Manufacturing 2 Secondary
9 Furniture & Fixtures 2 Manufacturing 2 Secondary
10 Paper & Paper Prod. 2 Manufacturing 2 S e condary
11 Printing & Publishing 2 Manufacturing 2 S e condary
12 Leather 2 Manufacturing 2 Secondary
13 Rubber Processing 6 Entrepot Trade 1 Primary
14 Rubber Products 2 Manufacturing 2 S e condary
15 Chemicals 2 Manufacturing 2 Secondary
16 Petroleum Products 2 Manufacturing 2 Secondary
17 Non-metallic Minerals 2 Manufacturing 2 S e condary
18 Basic Metals 2 Manufacturing 2 Secondary
19 Metal Products 2 Manufacturing 2 Secondary
20 Machinery 2 Manufacturing 2 Secondary
21 Electrical Products 2 Manufacturing 2 Secondary
22 Ship repairs & bldg. 2 Manufacturing 2 Secondary
23 Transport Equipment 2 Manufacturing 2 S e condary
24 Mis c . mftg. 2 Manufacturing 2 Secondary
25 Construction 3 Construe tion 2 Secondary
26 Elec. , Gas & Water 4 Elec., Gas & Water 2 S e condary
27 Wholesale & Ret. Trade 5 Wholesale & Ret.Trade 3 Tertiary
28 Entrepot Trade 6 Entrepot Trade 1 P rimary
29 Banking & Finance 10 Services 3 Tertiary
30 Real Estate 10 Services 3 Tertiary
31 Insurance 10 Services 3 Tertiary
32 Port Activity 7 Port Activity 1 Primary
33 Transport 10 Services 3 Tertiary
34 Communications 10 Se rvic e s 3 Tertiary
35 Govt. Services 10 Services 3 Tertiary
36 Community Services 10 Services 3 Tertiary
37 Professional Services 10 Services 3 Tertiary
38 Business Services 10 Services 3 Tertiary
39 Recreational Services 10 Services 3 Tertiary
40 Personal Services 10 Services 3 Tertiary
41 Hotels 8 Tourism 1 Primary
42 Tourism 8 Tourism 1 Primary
43 Military Bases 9 Military Bases 1 Primary
44 Unallocated 10 S e rvice s 3 Tertiary
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The classification of the Singapore economy into three 
major economic sectors is based on a number of separate but 
related criteria.1 2 Briefly, these are:
(1) the degree and pattern of direct structural 
interdependence as given by the u and w 
measures at the ten-sector level of 
aggregation,
(2) the net export criterion, i.e. the value of 
exports less total (direct and indirect) 
imports,
(3) the nature of output criterion, in this case, 
the distinction is made between commodities and 
services.
In most countries, the use of the first criterion is
usually sufficient for the classification of the economy into
primary, secondary and tertiary sectors. However, because of
the natural resource-scarce nature of a city state economy, a
second criterion, that of net exports, is required to identify
the primary sectors in the Singapore economy. The definition
of primary sectors in the Singapore context is related to the
concept of "primary income". Given the resource-scarce
nature of the Singapore economy, and its consequent high level
of import dependence, primary sectors are defined as those
sectors which provide the net foreign exchange with which to
meet the country's high level of retained imports for
consumption, intermediate use and capital formation, i.e. the
2major "net export" sectors. By providing the "primary income" 
of the city-state economy in the form of net export or
1. The net export criterion is related to the degree of 
structural interdependence in that they tend to vary 
inversely with each other given the importance of foreign 
trade in the economy. On the demand side, the greater the 
proportion of output that is exported, the less there is 
for domestic inter-industry and final use. Similarly, on 
the supply side, a high degree of dependence on domestic 
inputs would mean a lower degree of dependence on imports.
2. More specifically, net export sectors are sectors for 
which the total value of exports exceeds the value of 
direct and indirect imports.
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foreign exchange earnings, the primary export sectors provide 
the initial stimulus to economic growth in the rest of the 
economy.'*' At the same time, the level of net exports 
generated by the primary sectors determines the maximum level 
of economic activity in the economy by acting as a constraint 
on the level of production in the secondary and tertiary 
sectors both of which are net import or foreign exchange 
deficit sectors.
The first two aggregation criteria at the ten-sector 
level of aggregation are given in Table 4.4 below , together 
with the classification of the ten major production sectors 
into primary, secondary and tertiary sectors.
In table 4.4, using the net export criterion, the 
traditional export sectors, British military bases, entrepot 
trade, port activity and tourism appear as the primary 
sectors in the Singapore economy. In addition, these 
sectors are characterised by low values of w (forward linkages).
The first and third criteria are used to group the 
remaining six sectors under secondary and tertiary sectors. 
Accordingly, using the commodity criterion, primary production, 
utilities, construction and manufacturing fall under the 
category of secondary sectors. At the same time, these 
sectors are characterised by high u and w values. The 
remaining two major sectors, domestic trade and services, 
together form the tertiary sector which is characterised by 
relatively low u and high w values, and the provision of 
economic services as opposed to commodities.
Having outlined the aggregation procedure, a number of 
interesting observations can be made from an examination of 
Table 4.2. The first point to note is that the traditional
1. The role of the primary sector in initiating economic
growth in the Singapore economy can be better appreciated 
in a historical context where the early growth of the 
economy was directly determined by the growth of the 
entrepot trade sector. Given the present structure of 
the Singapore economy, this relationship is less evident 
and less important, but the size of the primary sector 
still exerts source influence on the size of the secondary 
and tertiary sectors largely through the operation of the 
income-multiplier.
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TABLE 4.4
Aggregation Criteria for the Three Sector Inter-Indus try
Mode 1
u .=11
3 xj
w i
W i X. 1
Exports Total 
Imports *
Net
Exports
3 Sector 
Classi­
fication
01 British
military 0.4472 0 . 0 0 0 0 549979 211686 +338293 Primary
02 Entrepot
Trade 0.0306 0.0305 3091511 2566921 +524590 ft
03 Port
Activity 0.2677 0.2 381 19765 1464 + 18301 f l
04 Tourism 0.8315 0.1541 152048 53551 + 98497 I t
05 Primary 
Prod'n 0.4997 0.3350 14149 75150 - 61001
Second­
ary
06 Construc­
tion 0.5139 0.1387 164109 -164109 II
07 Utilities 0.2527 0.6191 1086 6790 5704 II
08 Manufac­
turing 0.2943 0.3463 806239 828280 - 22041 II
09 Dome stic 
Trade * * 0.0675 0.1908 775112 -775112 Tertiary
10 Services 0.2244 0.3122 34796 170512 -135716 II
Source: Table 4.2 and unpublished worksheets.
* Total imports refers to direct and indirect imports 
of the different sectors and are obtained from 
unpublished worksheets.
** The total imports of the domestic trade sector 
includes imports for consumption and capital 
formation but excludes imports for intermediate 
use and imports for re-export. The latter is 
included under entrepot trade while the former 
appears under the various production sectors.
export sectors, British military bases, entrepot trade port 
activity and tourism are the only net export sectors in the 
economy. In this context, it is important to note that 
despite the export-orientation of the manufacturing sector, 
the high direct and indirect import content of final output 
of the manufacturing sector makes it, on balance, a net
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import sector, This has important implications for 
the government's economic strategy in which the manufacturing 
sector is expected to play a crucial part not only in terms 
of employment creation but in offsetting the anticipated net 
foreign exchange loss arising from British military withdrawal 
which, in 1967, amounted to some $340 million or 34.5 per 
cent of the economy's total foreign exchange earnings. While 
an assessment of the viability of the economy in terms of 
providing new sources of primary income with which to offset 
the foreign exchange loss from a sharp reduction in British 
military expenditure is carried out in Chapter 6 of this 
thesis, it is important to note that, given the present 
structure of the Singapore economy and the negative net 
export position of the manufacturing sector, the reduction in 
British military expenditure, by depriving the economy of 
one-third of its foreign exchange earnings will place serious 
limitations on the level of economic activity in the Singapore 
e conomy in the seventies unless new sources of primary income 
can be found.
4.3 The Process of Economic Growth in the Singapore Economy
Given the above division of the Singapore economy into 
primary, secondary, and tertiary sectors, the process of 
economic growth can be traced broadly as follows.
The traditional net export sectors, British military
bases, entrepot trade, port activity and tourism, play the
role of primary sectors in the Singapore economy by providing
the primary income or net foreign exchange with which to pay
for the economy's high import requirements for consumption,
2intermediate use, and capital formation. In doing so, the
1. In 1967, export sales accounted for 58.7 per cent of 
final demand and 49.6 per cent of total sales of the 
manufacturing sector. At the same time, the direct and 
indirect content per unit of final demand for manufacturing 
sector was 0.5946.
2. The high degree of dependence of the Singapore economy on 
imports for consumption and intermediate use is a 
reflection of the resource-scarce nature of a city state 
economy, while the dependence on imported capital equipment 
is a reflection of the relatively underdeveloped industrial 
structure of the economy.
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primary sectors provide the permissive conditions for economic 
growth in the rest of the economy-. At: the same time, the 
level of net exports in the primary sector imposes a constraint 
on the level of output of the secondary and tertiary sector 
both of which are foreign exchange-deficit sectors. In this 
way, the size and growth of the primary sector sets an upper 
limit to the level of economic activity and the rate of 
economic growth in the economy over a given period.^
However, given the low level of structural inter­
dependence or linkage effects between the primary sector and 
the rest of the economy, the size and importance of the 
secondary and tertiary sectors in the Singapore economy cannot
be explained by reference to the size of the primary sector 
2alone. This means that the growth of the secondary and
tertiary sectors, which together comprise some two-thirds of
total supply, is largely se1f-generated and domestic-demand
3oriented in nature.
The above relationships can be quantified through the 
use of an aggregated 3 sector inter-industry model of the 
Singapore economy. This involves the compilation of a three- 
sector inter-industry table based on the above classification 
of the economy into primary, secondary and tertiary sectors. 
This is shown in Table 4.5 below.
1. Because of the economy's high level of foreign exchange 
reserves which, in 1967, amounted to S$2,445 million or 
some 16 months supply of net imports of the secondary 
and tertiary sectors, this foreign constraint should be 
regarded as being operative over a period of years.
2. In Table 4.6 below, the production multiplier of the 
primary sector is shown to be only 1.1638 which means 
that a dollar spent in the primary export sector will 
generate only an additional $0.1638 worth of output in 
the economy as against the production multiplier in the 
secondary sector of 1.4741=
3. In Chapter 5, It is shown that the interdependence between 
the level of output in the secondary and tertiary sectors 
and that of the primary sector is achieved through the 
income multiplier rather than the production multiplier 
(inter-industry linkages).
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Table 4.5
The Three- Sector In ter-Industry Table for the
Singapo re Economy 1967
($ ' 000 )
Intermediate Demand Final Demand Total
Primary Secondary Tertiary Exports Other Demand
Primary 96436 75186 16779 3799557 15284 4003242
Secon dar y 145118 536248 291219 821474 1208928 3002987
Te rti ary 273747 430592 430592 34796 2814230 3854302
Wages &
Salaries 246693 346289 1169481
Other
Value-
Added 504838 529054 1056187
Imports 2736410 1085618 1019699
Total
Supply 4003242 3002987 3854302 10860531
Source: Table 4.2
The Matrix of direct input coefficients is shown in 
Table 4.6 below, together with the u and w values of each 
major sector, while the c o rresponding matrix of inverse 
coe ffi cie nts is given in Table 4.7, together with the values 
of the pro duction m u l t i p l i e r  and expenditure eslasticities 
of the various sectors.
P rimary
Secondary
Tertiary
U .
Table 4.6
Matrix of Direct Coefficients
Primary Secondary Tertiary
W
W i = X~l
0.0219 0.0250 0.0044 0.0513
0.0363 0.1786 0.0756 0.2904
0.0684 0.1434 0.0781 0.2899
0.1266 0.3470 0.1581
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Tab 1e 4.7
Mat rix of Inverse Coefficients
Primary Secondary Tertiary Z. r .D i D
Primary 1,0264 0.0326 0.0075 1.0665
Secondary 0.0531 1.2368 0.1016 1.3914
Tertiary 0.0844 0.1948 1.1011 1.3802
Z. r . .
d id 1.1639 1.4741 1.2102
The contribution of the primary, secondary and tertiary 
sectors to total supply, intermediate flows, gross domestic 
product and the balance of payments position (in terms of net 
exports and imports) of the economy in 1967 is summarised in 
Table 4.8 below. Together with the measures of direct and 
indirect interdependence in Tables 4.6 and 4.7 above, the 
data in Table 4.8 will enable us to carry out a composite 
analysis of the role of each of the major sectors in the 
process of economic growth in the economy.
Table 4.8
The Contribution to Total Supply, Intermediate Transaction 
Gross Domestic Product and Net Exports of the Three Major
Sectors in the Economy
Total
Supply
Intermediate
Flows
Gross Domestic 
Product
Net
Exports
Primary Sector 36.9 16.2 19.6 +100.0
Secondary Sector 27.6 46.5 23.5 - 24.0
Tertiary Sector 35.6 37 . 3 57.9 - 76.0
Total 100.0 100.0 100.0 ±100.0 *
Source: Tables 4.4 and 4.5.
* It should be noted that net exports are not equal to 
net imports.
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4 « 4 The Role of the Major Sectors in the Growth of the 
Singapore Economy
An examination of Table 4.8 above shows that the primary 
sector contributed to 36.9 per cent of total supply but 
accounted for only 16.2 per cent of total intermediate 
transactions and 19.6 per cent of gross domestic product in 
1967. In addition, the primary sector accounted for all the 
net exports in the economy. On the other hand, the secondary 
sector which made up only 27.6 per cent of total supply was 
responsible for 46.5 per cent of total intermediate flows,
23.5 per cent of gross domestic product, and was responsible 
for 24.0 per cent of total net imports. The tertiary sector, 
which in 1967 contributed to 35.6 per cent of total supply 
and 37.3 per cent of intermediate flows, accounted for 57.9 
per cent of gross domestic product and 76,0 per cent of net 
imports in the economy.
From the above analysis, the primary sector appears as 
the most important sector in terms of contribution to net 
foreign exchange and total supply but was the least important 
sector in terms of inter-industry flows and gross domestic 
product. The relatively insignificant contribution of this 
sector to inter-industry flows is reflected in its low u and 
w values in Table 4.8. This means that the primary export 
sector exerts relatively little direct influence on the 
general level of economic activity and, in turn, is quite 
independent of the level of output in the rest of the economy. 
Taking into account indirect as well as direct interdependence 
between the three major sectors, Table 4.7 shows that an 
additional dollar of final expenditure in the primary export 
sector would generate directly and indirectly, $1.1638 worth 
of output in the whole economy, i.e. the production 
multiplier of the primary export sector is only 1,1638. A 
further examination of Table 4.7 shows that of the $0.1638 
worth of additional output, $0.0943, or 58.4 per cent of 
the additional output is generated in the tertiary sector.
The additional output generated in the primary sector itself 
is only $0.0258 or 15.7 per cent, while that generated in 
the secondary sector is $0.0437 or 26.7 per cent.
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As opposed to the primary sector, the role of the 
secondary sector is essentially one of initiating domestic 
production largely through import-replacement and 
increasingly through exports of domestic manufactures. By 
generating extensive backward and forward linkages both 
within itself and with the tertiary sector (see Table 4.7) , 
the secondary sector plays an important role in initiating 
internal economic growth in the sense that much of the 
initial stimulus for the growth of this sector is domestic- 
demand oriented and involves the domestic production of 
goods and services which would otherwise have to be imported.
In addition to the import-replacement role of the 
secondary sector, the relatively low net import position of 
this sector (due largely to the high level of manufactured 
exports) means that the secondary sector is less susceptible 
to the foreign exchange constraint imposed by the primary 
sector, particularly in view of the growing importance of 
the manufacturing sector. The rapid growth of the 
manufacturing sector, together with the increasing export- 
orientation of new manufacturing establishments means that 
the secondary sector, taken as a whole is likely to develop 
into a net export sector given current trends.^ In essence, 
this is the broad economic strategy of the Singapore 
government where it is envisaged that the rapid growth of 
the manufacturing sector will offset the loss of primary 
income or net foreign exchange from British military with­
drawal, i.e. that the manufacturing sector transforms itself 
(and the secondary sector as a whole) into a net export
1. Tables 4.2 and 4.4 show that in 1967 the manufacturing 
sector comprised 69.94 per cent of total supply and 
59.93 per cent of gross domestic product of the 
secondary sector while contributing to only $22.041m. or 
1.89 per cent of its total net imports. Table 4.4 shows 
that in 1967 the level of exports of the manufacturing 
sector was $806.2m. as against total imports of $828.3m.
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sector by the early seventies.
The government's longer term strategy, based on export- 
oriented manufacturing growth, is thus well founded in that 
the manufacturing sector has the potential of becoming a 
substantial net export sector. By providing a new and 
important source of "primary income" in the economy, the 
growth of the manufacturing sector would serve to remove the 
foreign exchange constraint of the growth of domestic-demand 
oriented production sectors which would otherwise occur with 
a sharp reduction in British military expenditure in 1972.
At the same time, the extensive intra-industry and inter­
industry linkage effects associated with the growth of the 
manufacturing sector would enable a higher level of economic 
activity to be sustained throughout the economy, with its 
attendant employment-creation effects.
The role of the tertiary sector in the Singapore economy 
can be isolated by considering four major features which 
distinguish it from the primary and secondary sectors.
The first important feature is the very high net import 
dependence of the tertiary sector. Table 4.4 shows that in 
1967 the tertiary sector accounted for the bulk of net imports 
(76.0 per cent) in the economy. The second distinguishing 
feature of the tertiary sector is the low export content of 
final demand. In table 4.2, the export content of total final 
demand is shown to be 1.22 per cent. This means that the 
growth of the tertiary sector is domestic-demand oriented in 
nature.
The third major feature of the tertiary sector is that 
it is by far the most important sector in terms of
1. However, it was shown in Chapter 1 that the government's 
economic strategy has been formulated more in terms of 
the income-generating and employment-creation potential 
of the manufacturing sector than in its role as a provider 
of net exports or primary income. While the recognition 
of the need for export-oriented industrial growth is 
evident from official statements, this has been seen in 
terms of market size and economies of scale rather than 
the serious constraint on the total level of economic 
activity associated with a significant fall in net foreign 
exchange earnings arising from British military withdrawal.
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contribution to gross domestic product and the wage bill of 
the economy. It was shown in Table 4.2 above that the 
tertiary sector accounted for 57.9 per cent of gross 
domestic product and 66.4 per cent of total wages in the 
economy.
In addition to the above features, the relatively high 
expenditure elasticity coefficient (1.3802) of the tertiary 
sector means that the level of output in the tertiary sector 
is significantly affected by fluctuations in the general 
level of economic activity.
From the above analysis of the tertiary sector, the 
following conclusions can be drawn. The importance of the 
tertiary sector in the Singapore economy lies in its role as 
the major contributor to gross domestic product and 
employment. At the same time, the tertiary sector is the 
major net importing sector in the economy accounting for some 
three-quarters of total net imports. Consequently, the size 
and growth of the tertiary sector is highly dependent on the 
level and rate of growth of net exports in the primary sector.
The above description of the tertiary sector shows that 
the Singapore economy is a potentially unstable economy in 
that the tertiary sector, which is the major contributor to 
gross domestic product and employment, is highly dependent 
on the primary sector for its foreign exchange requirements. 
The growth of the primary sector in turn is subject to the 
vagaries of international trade and other exogenous factors 
of which the phased reduction in British military expenditure 
is a dramatic example.
4.5 Conclusions
In the preceding sections, an attempt was made to 
describe the process of economic growth in the Singapore 
economy by identifying and tracing the role of the primary, 
secondary and tertiary sectors in the economy. We have shown 
that given the absence of a natural resource base, the 
Singapore economy is heavily dependent on imports. We have 
further shown that the primary sector provides the foreign 
exchange in the form of net exports with which to pay for 
the high net import requirements of the secondary and tertiary 
sectors. In doing so, the level and rate of growth of the
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primary sector sets a ceiling on the level and rate of 
growth of the secondary and tertiary sectors.
Given the above structure of the economy in 1967, any 
sustained fall in the level of net exports of the primary 
sector will be transmitted to the rest of the economy through 
the foreign exchange constraint operating to bring about a 
sharp reduction in the level of activity in the tertiary 
sector.''" Given the high expenditure elasticity coefficient 
of the tertiary sector, this would lead to further 
contractions in the level of output of the tertiary sector 
which would then spread to the secondary sector and, to a 
lesser extent, the primary sector itself (through a decline 
in the demand for the services of the port activity sector). 
The downward production multiplier effects would be reinforced 
by the subsequent operation of income-multiplier resulting 
in a sharp decline in the total level of economic activity 
with consequent increases in unemployment.
The above model was then used to describe and to assess 
the economic strategy of the Singapore government and the 
economic impact of British military withdrawal on the 
Singapore economy. It was shown that the process of 
structural transformation currently taking place in the 
economy may be inhibited by the foreign exchange constraint 
imposed by British military withdrawal after 1971. Unless 
the foreign exchange or net export loss arising from British 
military withdrawal is offset by the growth of the remaining 
industries in the primary sector (largely entrepot trade and 
tourism), or by a reduction in the dependence of the 
secondary and tertiary sectors on net imports (through the 
rapid growth of manufactured exports), the necessary
1. It should be noted that the initial reduction in the level 
of activity of the primary sector is not transmitted to 
the rest of the economy through the operation of the 
production multiplier which, because of its very low 
value, exerts relatively little impact on the general 
level of economic activity. Instead, the contraction of 
the primary sector affects the whole economy through the 
operation of the foreign exchange constraint imposed by 
the sustained reduction in the level of net exports.
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transition would not be achieved with the consequent decline 
in the level of output, gross domestic product, and employment.
On the other hand, the long-term economic viability of 
the economy is assured should the necessary structural 
transformation be achieved before the operation of the foreign 
exchange constraint. When the structural transformation to 
a highly industrialised economy is completed, the foreign 
exchange ceiling set by the primary sector is still there, 
but it ceases to be a problem. This, in turn, is largely 
due to the continuous reduction in the amount of net imports 
required per unit of output of the secondary and tertiary 
sectors. This means that a given level of net exports in 
the primary sector would support increasingly higher levels 
of economic activity in the secondary and tertiary sectors.
The above conclusions can be illustrated with greater 
precision by developing a formal model of the process of 
economic growth and structural transformation in the 
Singapore economy. The model can then be used to describe 
the alternative economic possibilities facing the Singapore 
economy in its transition to an industrialised economy.
This is carried out in Chapter 5 below.
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CHAPTER 5
MODELS OF ECONOMIC GROWTH AND STRUCTURAL CHANGE
5.1 Introductory
In the preceding chapter, the need to develop a formal 
model with which to carry out a more rigorous analysis of 
the process of economic growth and structural transformation 
in the Singapore economy has been suggested. The first part 
of this chapter will be devoted to the formulation of such a 
model. In subsequent sections, the model is used to analyse 
the economic impact of British military withdrawal on the 
process of structural transformation and alternative models 
are formulated to describe the various growth paths facing 
the Singapore economy as a result of a sharp reduction in 
British military expenditure.
5.2 The General Model of Economic Growth in the Singapore 
Economy
In essence, the model is formulated to show the 
dependence of the secondary and tertiary sectors on the level 
of net exports generated in the primary sector. In Figure 5.1, 
the output of the primary sector is measured along the line OP 
while the combined output of the secondary and tertiary 
sectors is measured along OY of the horizontal axis. The 
level of net exports of the primary sector is measured along 
OX, and the level of net imports of the secondary and 
tertiary sectors along OM, of the vertical axis.
The function Ox in the top N.W. quadrant shows the 
linear relationship between the level of net exports and the 
level of output of the primary sector.^ Writing X for the 
level of net exports, and P for the level of output of the
1. Linear functions are used to describe the relationships 
between the major variables in the present model as these 
variables are derived from the aggregated inter-industry 
model in Chapter 4. It should be recalled that two major 
assumptions of the inter-industry model are, constant 
returns to scale, and stability of the input coefficients.
Net Exports of
Primary Sector
Primary Secondary andSector Tortiary Sector
Net Imports of 
\ySecondary & Te 
M Sectors
Fig. 5.1 General Model of the Singapore Economy: Maximum Growth.
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primary sector, the above relationships can be expressed by 
the function,
X = « P (5.1)
In the S.E. quadrant, the function Om relates the level 
of net imports to the level of output in the secondary and 
tertiary sectors, and is given by
M = y Y (5.2)
On the other hand, the function Oy in the N.E.m
quadrant relates the maximum level of output which can be
sustained in the secondary and tertiary sectors to given
levels of net exports. The maximum level of output is defined
here to be that level of output in the secondary and tertiary
sectors which is consistent with balance of payments
equilibrium, i.e. the maximum level of output is reached where
the value of net imports of the secondary and tertiary sectors
assuming no unplanned changes in external reserves.^ The
Oy function is given by the equation, m
Y = ß X (5.3)
where Y is the maximum level of output in the secondary 
and tertiary sectors consistent with balance of payment 
equilibrium.
As net imports are always equal to net exports on any 
point of the maximum output function, the slope of Om is 
equal to that of Oy^ (with X as the dependent variable) i.e.
y = 1 
ß
1. The assumption of no unplanned changes in external
reserves is made for exposition purposes. This implies 
that a balance of payments equilibrium in any given 
period is consistent with long term equilibrium in the 
balance of payments. However, it is recognised that 
deliberate efforts may be made by the government to 
build up or to reduce the existing level of foreign 
exchange reserves in any one period. In addition, the 
problem posed by net capital inflows is also recognised 
but is assumed to be unimportant. In the case of 
Singapore, net capital inflows as such are not a crucial 
factor in economic development given the economy's high 
foreign exchange reserves (see Table 1.10) .
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Returning to Figure 5.1, we find that the level of 
output 0 P ^ in the primary sector is associated with a level 
of net exports of OX^. The level of net exports OX ^ 
determines the maximum level of output in the secondary and 
tertiary sectors which is given by OY^. At this level of 
output, the economy will require OM^ worth of net imports 
which is equal to the level of net exports OX^.
However, in any one year, the actual level of output
in the secondary and tertiary sectors will normally be
below the maximum level OY . In earlier sectors, it wasm
shown that the primary sector provides the permissive 
conditions for growth in the secondary and tertiary sectors 
in the form of net exports. In addition to providing the 
permissive conditions for economic growth in the secondary 
and tertiary sectors, the level of output in the primary 
sector has a direct effect on the level of output of the 
remaining sectors. This is brought about by the income 
multiplier effects arising from value-added in the primary 
sector which in turn serves to stimulate production in the 
secondary and tertiary sectors both of which are largely 
domestic-demand oriented.
While the level of output of this primary sector is the 
major determinant of the actual level of economic activity 
in the secondary and tertiary sectors, the stage of develop­
ment of the economy at that period of time also plays an 
important part in determining the level of output in these 
two sectors. The stage of development in an economy at a 
period of time is dependent on such factors as entrepreneurial 
expertise, the quality of the labour force, the distribution 
of income, and on non-economic factors such as the socio­
political climate. The non-economic factors in 
creating a climate conducive to rapid economic growth, 
can exert an important influence on the rate of internal
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economic growth. On the other hand, these factors will tend 
to have relatively less influence on the export or primary 
sectors. Accordingly, the gap between the maximum and actual 
rates becomes progressively narrower as the economy becomes 
more developed.
Given the above, it is necessary to specify a separate 
actual Oy function in order to determine the actual level of 
output in the secondary and tertiary sectors in any one year. 
It should be noted that the actual Oy function in effect 
relates the level of output in the secondary and tertiary 
sectors to the level of output in the primary sector, but 
uses the level of net exports as a proxy variable in the 
diagram below (Fig. 5.2). We can express this relationship 
in the following manner,
Y = ßX (5.4)
= *ßP (5.5)
where Y is the actual level of output in the secondary and 
tertiary sectors, and ß takes on different values according 
to the stage of development of the economy in any one period.
In the nineteen sixties, the Singapore economy was
growing at a rapid rate and deliberate efforts were made to
transform the economy into an increasingly industrialised cne.
At the same time, the country has had consistent balance of
payments surpluses.'*' Given these two features, the actual
level of production in the secondary and tertiary sectors is
given by a function such as Oy^ in Figure 5.2 below. In
Figure 5.2 below, the actual level of output in the secondary
and tertiary sector is seen to be OY 2 and the resulting level
of imports OM^. The balance of payments surplus is given by
M.M . On the other hand, if the secondary and tertiary sector 2 m
had been stagnant at low levels of economic activity, then
the actual production level in these sectors can be depicted
by the function Oy^ and the gap between the maximum and actual
level of income is correspondingly greater, i.e.
OY -0Y .>0Y -0Yo . m 1 m 2
1. See, Department of Statistics, Year Book of Statistics 
Singapore 1969, Table 13.6.
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X
/Net Exports
>' Net Imports
Fig. 5- 2 General Model of the Singapore Economy: Actual Growth.
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Finally, in any one year, because of the existence of
foreign exchange reserves, the actual level of output of the
secondary and tertiary sectors may temporarily exceed the
maximum level consistent with long run balance of payments
equilibrium. Thus, by drawing on its external reserves, the
actual level of production is given by the function Oy^ in
figure 5.2 above and shown to be 0Y_ which is greater than OY „3 m
Given the above analytical framework, three alternative 
models can be formulated to describe the economic alternatives 
currently facing the Singapore economy in its process of 
structural transformation.
5.3 Model 1 - Stagnation
In the first model, the permissive conditions for
internal economic growth, i.e. the growth of the secondary
and tertiary sectors, are not adequately exploited and the
actual level of output OY^ in Figure 5.3 is significantly
below the maximum attainable level OY . The gap betweenm
the actual and maximum level of output in the secondary and 
tertiary sectors is given by
Y - Y = X (6 - $) (5.6)
The balance of payments surplus is given by OM -0M_ , and them 1
actual level of output for the economy as a whole is P^Y^r 
The economy can continue to stagnate at this level of 
output as long as the level of net exports of the primary 
sector does not consistently fall below 0X2 . At this point, 
the net exports originating in the primary sector are just 
sufficient to meet the net import requirements of the 
secondary and tertiary sectors at the prevailing level of 
output 0Y ^ . The critical level of net exports required to 
sustain a level of output of OY^ in the secondary and 
tertiary sectors is given by the equation
OX 2 1_ (5.7)
Fluctuations in the overall level of economic activity would 
be caused by fluctuations in the level of output of the 
primary sector which is largley export-oriented. This 
relationship is expressed in equation 5.5 above.
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Fig. 5»3 Model 1 - Stagnation
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5.4 Model 2 - Early Transition
Eventually, population growth or an anticipated long
term decline in the size and contribution of the primary
sector may operate to bring about deliberate efforts to
increase the rate of economic growth in the secondary and
tertiary sectors. In the early stages of the structural
transformation process, the rapid growth of the secondary and
tertiary sectors relative to the primary sector, causes the
actual Oy function to shift downwards as shown in Figure 5.4
below, i.e. the coefficient 1_ diminishes in value. In the
6
case of extremely rapid rates of growth in the secondary and 
tertiary sectors, and given sufficient foreign exchange 
reserves, the actual Oy function may actually fall below the 
maximum function, Oy^, as shown by the function Oy^ in Figure 
5.4. However, the position can only be a temporary one as
a situation where OM >0M cannot be sustained.4 m
However, this process of economic growth and structural 
transformation can only be pushed to the point where the 
foreign exchange ceiling is reached, i.e. OY^ in Table 5,4. 
Should a permanent decline in the output of the primary 
sector (and hence net exports available to the economy) occur 
in the transition process, then the foreign exchange ceiling 
is encountered at a lower level of output in the secondary 
and tertiary sectors.
The above model of the early stages of transformation 
is applicable to the Singapore economy up to the end of the 
last decade. With the final phasing down of British military 
expenditure by 1971, two economic alternatives present 
themselves. These alternatives are formulated in model 3 and 
4 below.
5.5 Model 3 - Unsuccessful Structural Transformation and 
Decline
Prior to the announcement of British military with­
drawal in 1968, the process of structural transformation of 
the Singapore economy can be represented by Model 2 in 
Figure 5.4 above. In Model 2, the relatively high level of 
net exports enables the economy to continue its transition 
process without encountering any balance of payments
X
Net Exports
Net Imports
Fig. 5.4 Model 2 - Early Transition.
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difficulties, at least in the initial stages. The ceiling 
set by the level of net exports on the general level of 
economic activity is approximated but not normally reached 
even during the stage of rapid growth of the secondary and 
tertiary sectors.
However, after 1968, such a model of the process of
structural transformation in the Singapore economy ceases to
be relevant. The anticipated sharp decline in British
military expenditure (which accounted for over one-third of
total net exports in 1967), if not offset, would serve to
seriously inhibit the transition process by lowering the
level of net exports to a point where even existing levels
of production in the secondary and tertiary sectors cannot
be maintained. In this case, the foreign exchange constraint
operates to halt and to reverse the transition process, and
the economy is forced to adjust to a new and lower level of
economic activity. This situation is shown in Figure 5.5«,
In Figure 5.5, assuming that the growth momentum is
sustained in the secondary and tertiary sectors despite the
announcement of British military withdrawal, the Oy^ function
will continue to shift downwards towards the maximum output
function Oy . Given the existence of foreign exchange m
reserves, the new function may remain below the Oy functionm
for a period of time as shown by 0y2 • The overall level of 
output p2Y2 exceec^s t r^ie original level giving rise to a
temporary increase in total output.
However, once the foreign exchange reserves are depleted 
and if the remaining primary activities are unable to generate 
sufficient increases in net exports to offset the earlier 
loss, the balance of payments constraint will operate to 
force the economy to adjust to a new and lower level of 
economic activity at or below OY^ in Figure 5.5 above.
The empirical data from the 1967 aggregated inter­
industry models in Chapter 4 can be used to quantify the 
above model of unsuccessful transformation. The various 
variables of the model are specified in column 1 of Table 
5.1 below with 1967 as the base year.
In order to illustrate the economic impact of British 
military withdrawal on the secondary and tertiary sectors and
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Fig ■ 5-5 Model 3 Unsuccessful Transformation
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the process of structural transformation, we can consider the 
hypothetical situation where British military expenditure 
is reduced to nil in 1968, and all other variables are held 
constant.
Table 5.1
Empirical Parameters of the Unsuccessful Transformation Model
of the Singapore Economy 
($ million)
1967 1968 19 7 8
Year Year Year
0 1 n
p 4003 3447 3447
Y 6857 4485 3763
X 980 641 641
M 1168 764 641
CC 0.2447 0.1860 0 . 1860
3 6.9970 6.9970 6.9970
Y 0.1703 0.1703 0.1703
3 5.8708 5.8708 5.8708
Y 5754 3763 3763
External
reserves 1596 1473 366
B . of P .
(ne t) - 188 - 123 “
Source: Tables orH i—1 , and 4.5.
Using the equations derived in earlier sections o f
this chapter, the short term equilibrium situation in 1968 
is given in column 2 of Table 5.1 above.'*"
Given the balance of payments deficit in 1968 of $123
million, the economy can continue to maintain the level of 
total production of $7,932 million in 1968 by drawing on its 
foreign exchange reserves. Assuming a critical minimum level
1. The coefficient 6 is derived from the equation 
= ß MY (5.8)
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of foreign reserves to be equivalent to six months supply 
of net imports, this process of economic stagnation can 
continue for some ten years before the foreign exchange 
constraint operates to reduce the level of economic activity 
in the secondary and tertiary sectors to the long-term 
equilibrium level Y , of $3,763 million. The long-term 
equilibrium position is given in column 3 of Table 5.1 above, 
where = Y , and the share of total output of the primary
and secondary sectors falls from 63.1 per cent in 1967 to 
52.2 per cent in 1978.
5.6 Model 4 - Successful Transformation
In order to avoid the situation depicted in Model III 
above, the current economic strategy can be interpreted as 
one designed to lower the prevailing Om function, i.e. to 
reduce y. By progressively reducing the net import 
dependence of the secondary and tertiary sectors, a given 
level of net exports will be capable of supporting increasingly 
higher levels of output in the rest of the economy. The 
foreign exchange ceiling, while still present, does not 
operate to inhibit the process of structural transformation 
which is associated with the progressive decline in the 
relative importance of the primary sector as against the 
secondary and tertiary sectors.
In Figure 5.6, the economy is shown to have succeeded 
in adjusting to the new and lower level of net exports while 
allowing for further growth in the secondary and tertiary 
sectors.
In Figure 5.6 the reduction in the dependence of the
secondary and tertiary sectors on net imports has the effect
of shifting the Om function to Om' and Oy function to Oy 1.m m
Given the new maximum Oy function, Oy ', a given levelm m
of net exports in the primary sector will support a higher 
maximum level of output in the secondary and tertiary sectors 
i.e. 3 ]_ > 3
Figure 5.6 shows that the lower level of net exports 
0X2 resulting from a reduction in British military 
expenditure (X^X^) will now support a maximum level of
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output in the secondary and tertiary sectors of OY ' which
1 mis higher than the original maximum level OY^. By 
progressively reducing their dependence on net imports, the 
secondary and tertiary sectors can continue to expand without 
encountering any balance of payments problems. The structural 
transformation process can then be said to be completed when 
the economy has acquired this capacity to progressively shift 
the Om and Oy^ functions downward i.e. to progressively 
reduce its dependence on net imports as given by
At the same time, the growth of the remaining primary 
activities, particularly entrepot trade and tourism, will 
continue to lift the foreign exchange ceiling on the total 
attainable level of economic activity set by the level of 
net exports 0X2 in Figure 5.6 above.
Having described the alternative growth paths facing 
the Singapore economy in the seventies, it remains now to 
project the growth of the Singapore economy between 1967-72. 
This would enable us to form some conclusions of the economic 
impact of British military withdrawal on the process of 
structural transformation in the economy in the seventies, 
and on the longer term viability of the Singapore economy.
The projection of the growth of the Singapore economy 
between 1967-72, and the subsequent analysis of economic 
growth and structural transformation based on the above 
projection, is carried out in Chapter 6 below.
1. It should be noted that the maximum level of output in
the economy P»Y ' >P_Y where P nY is the earlier maximum 2 m 1 m 1 m
output level before the reduction in net exports and
specified by the function Oy .m
2. While the level of direct and indirect imports will 
increase with the growth of the secondary and tertiary 
sectors, the level of net imports will decrease as a 
result of the more than proportionate increase in the 
level of exports of these sectors.
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CHAPTER 6
PROJECTIONS OF ECONOMIC STRUCTURE
6.1 Introductory
In the preceding chapter of this thesis, aggregated 
inter-industry models of the Singapore economy were used to 
formulate a formal model describing the process of economic 
growth in the Singapore economy. In tracing the process of 
structural transformation in the Singapore economy, it was 
shown that with the completion of the phased reduction of 
British military expenditure in 1971, the balance of payments 
position of the economy in subsequent years would be a crucial 
factor in determining the rate and level of economic growth in 
the Singapore economy.
In this chapter, we shall be primarily concerned with
the use of the inter-industry model for projection of the
Singapore economy in 1972. The principal purpose of the
inter-industry projection of the economy is to determine the
1balance of payments position of the economy in 1972. This 
will enable us to form some conclusions on the longer-term 
viability of the Singapore economy.1 2
1. In terms of the two alternatives facing the Singapore 
economy in transition as formulated in Chapter 4, the 
balance of payments position in 1972 will indicate whether 
the economy will be successful in averting the foreign 
exchange constraint in its transition process to an 
industrialised economy (alternative model 4), or, whether 
the foreign exchange constraint will operate to reverse 
the transition process with the consequent decline in 
gross domestic product and employment (Alternative model 3).
2. Given the anticipated sharp decline in British military 
expenditure in 1971, the economic viability of the 
Singapore economy will be determined by the capacity of 
the remaining primary sectors .(particularly entrepot 
trade and tourism) to generate additional net exports 
on the one hand, and the ability of the secondary and 
tertiary sectors to reduce its dependence on net imports 
on the other.
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6.2 Projection Procedure 
a . General
The formulation of the open inter-industry model for 
projecting the Singapore economy involved two major tasks.
The first was to update the inter-industry matrix to take 
into account changes in the input structure of a number of 
production sectors arising from changes in the composition 
of sector output and from import-substitution. The next 
major task was to project the final demand expenditures for 
each of the forty-four production sectors in the economy.
Having carried out the above projections, the updated 
inverse matrix is then premultiplied by the projected vector 
of final demand to determine the production levels in the 
various sectors of the economy. The contribution of each of 
the production sectors to gross domestic product and their 
direct import requirements can then be derived by applying 
the direct primary input coefficients to the resulting 
production levels for each sector.
The projection procedures outlined above are discussed 
in greater detail below.
b . Updating the Inverse Matrix
The 1967 44 x 44 matrix of direct input coefficients 
was updated for projected changes in the composition of 
output of the textile and electrical product sectors arising 
from the introduction of new industries with substantially 
different input structures.
In the case of textiles, the revision of the input 
structure was necessary to take into account the introduction 
of fully-integrated textile plants between 1968 and 1970 
which are expected to provide the bulk of the output of the 
textile sector by 1972.'*’
1. In 1967, the output of the textile sector was $9.9
million originating from a number of relatively small-scale 
industries engaged in weaving and finishing operations. By 
1970, the output of the textile sector had risen to $58.3 
million and is projected to reach a level of $90.1 million 
by 1972. The bulk of the tenfold increase in the output 
of this sector between 1967-72 is attributable to the 
establishment of a number of large-scale fully-integrated 
textile mills which include spinning, weaving and finishing 
operations.
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The influx of large-scale semi-conductor assembly firms 
using Singapore as an "offshore manufacturing base" since 
1969 has made it necessary to revise the input and sales 
distribution structure of the electrical products sector.^
At the same time the 1967 matrix was revised to allow 
for import-substitution in the basic metals, metal products, 
ship-repair and shipbuilding, and the construction sectors. 
The process of import-substitution was associated with the 
backward and forward integration of existing industries and 
the growth of new industries producing intermediate products
1. The establishment of the semi-conductor industry in
Singapore is largely the result of the intensive invest­
ment promotion efforts of the Economic Development Board 
in the United States. Most of the semi-conductor 
companies were established between 1969 and 1970 as wholly- 
owned subsidiaries of some of the largest electronic 
companies in the United States. In addition to being 
wholly export-oriented, the semi-conductor companies are 
highly labour-intensive in nature. In the first six 
months to June 1970, semi-conductor production accounted 
for $36.9 million or some 41.2 per cent of total output 
of the electrical products sector, and provided employment 
for some 5,000 workers. By 1972, the projected level of 
exports of semi-conductor devices such as integrated 
digital circuits, resistors, capacitators and adaptors is 
estimated to rise to some $100 million.
The revision of the matrix does not take into account 
the recent agreement between the Singapore government and 
the British electrical company Plessey for the setting 
up of a huge manufacturing and research and development 
complex for the manufacture of a wide range of sophisticated 
telephone and telecommunication equipment and other 
electrical and electronic products. The project will 
involve an investment of some $75 million and the plant's 
annual output which is wholly export-oriented is expected 
to exceed $100 million providing employment for some 5,000 
skilled and semi-skilled workers by the mid-seventies.
In addition to the Plessey project, Phillips Industries 
of Holland is investing $70 million in four separate 
electrical factories in Singapore on sites totalling more 
than forty acres. When completed, the above two projects 
will mark a new phase in Singapore's electrical products 
industry which has, until recently, been characterised 
by assembly and simple manufacturing and fabrication 
operations.
167
which were previously imported.
c . Projection of Final Demand 
General
The projection of final demand in 1972 involved a
detailed sector by sector projection of each of the final
demand components, exports, consumption, government,
investment and inventories for the forty four production
sectors. For the most part, the growth rate of the final
demand components of the different production sectors between
1967-69 was used as a basis for the 1972 projection. This
was largely because the growth rate of the economy in these
two years, particularly for the manufacturing sectors, was
2more indicative of the pattern of growth between 1967-72.
This in turn was due to the political situation between
1. A good example of the import-substitution process is given 
by the expansion of the basic metals sector. The iron and 
steel industry which is the most important industry in 
this sector is currently undertaking a rapid expansion and 
diversification programme aimed at making Singapore the 
steel centre of the region. The major iron and steel mill 
is currently investing some $150 million to build an 
integrated complex comprising a blast furnace and steel 
plate mill in addition to the existing three shearing and 
slitting mills. Production of steel products is expected 
to reach some 350,000 tons a year, which is five times the 
country's present requirements.
At the same time two other steel mills are expected to 
commence commercial production of steelplate in 1971 to 
meet the growing demand from the ship repair and shipbuilding 
industry. Prior to the establishment of these mills, basic 
steel ingots and steelplates together with a wide variety 
of steel products had to be imported. In addition, a major 
copper mill has commenced operations in 1970 and will 
supply most of the needs of the electrical product, 
shiprepair and shipbuilding, and construction industries.
2. Most of the statistical data for 1969 was obtained from the 
Department of Statistics some of which were supplied on a 
confidential basis as the series have not, as yet, been 
released for publication. In addition, supplementary data 
on the future growth of the various manufacturing sectors 
were collected during fieldwork in Singapore in the latter 
part of 1969. Other supplementary sources of data include 
newspaper reports and publications of the various 
government bodies and statutory bodies such as the Economic 
Development Board.
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1963-65.1 2
However, where it was known that the actual rate of 
growth between 1967-69 was unrepresentative of the expected 
rate of growth between 1967-72, supplementary data was used 
to project the final demand in 1972 in these sectors. Thus, 
the actual growth rate of output and final demand expenditures 
between 1967-72 in sectors such as textiles, petroleum products, 
electrical products, miscellaneous manufacturing for matting, 
tobacco, entrepot trade, tourism, were considered to be too 
high given supplementary data, and were revised downwards.
At the same time direct estimates of the level of final demand 
in 1972 of such sectors as British military expenditure, 
shiprepairs and shipbuilding, and government services were 
made on the basis of supplementary data.
Having outlined in general terms the procedure adopted 
in the projection of 1972 final demand sector, the projection
of each of the final demand components are discussed in
2greater detail below.
Exports
The projection of exports was largely based on 
extrapolating the actual growth rate of exports of the 
different sectors between 1967-69. A number of important 
exceptions were textiles, petroleum products, miscellaneous 
manufacturing, entrepot trade and tourism where the growth 
rate was judged to be too high, and in printing and publishing 
and electrical products where the 1967-69 growth rate was
1. In chapter 1 of this thesis, it was shown that 
political events such as Indonesian confrontation 
between 1963-65 and the separation from Malaysia 
in 1965, exerted a significant effect on the rate 
of growth in the Singapore economy. As a result, 
it was only after 1966 that the Singapore economy 
could be said to have embarked on the present 
phase of rapid and sustained growth.
2. When the present projections were carried out, the 1970 
GDP data released in the 1971 Budget Special on 11th 
March 1971 had not yet been released. Given the very 
rapid rate of economic growth in 1970 (Chapter 1) the 
present projection of final demand expenditure appears 
conservative.
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considered to be too low. In the case of electrical
products, shiprepairs and shipbuilding, and British military
expenditure, direct estimates were made of the level of
exports in 1972 as supplementary information was available-
In the case of the manufacturing sectors for which the
rate of growth of exports between 1967-69 was judged to be
too high, the lower growth rate of total output was used
2instead to project the level of exports in 1972. In the 
case of entrepot trade, the lower annual growth rate of total 
external trade (17.9 per cent) was used to project the level 
of entrepot trade in 1972 instead of the growth rate of 
entrepot trade of 29.9 per cent as it was felt that the rapid 
growth of entrepot trade between 1967-69 could not be 
sus tained.^
1. In the case of textiles, the actual average annual growth 
rate of textile exports between 1967-69 was 298.8 per 
cent. This high rate of growth was chiefly due to the 
very small export base in 1967 as the expansion of textile 
exports did not commence till 1968 with the establishment 
of a number of large integrated textile companies. 
Similarly, the high rate of growth of petroleum products 
between 1967-69 of some 27.1 per cent per annum was due
in part to a new oil refinery which came into operation 
in 1969. In the case of entrepot trade, the average 
annual rate of growth between 1967-69 of 29.9 per cent 
was largely attributable to the resurgence of Singapore's 
entrepot trade with Indonesia, and the economic recovery 
of Indonesian export industries. Finally, the rate of 
growth of tourist expenditures of some 50.0 per cent per 
annum is unlikely to be sustained between 1969-72 and 
a revised growth rate of 30.0 per cent per annum between 
1967-72 was used instead.
2. While this is clearly an arbitrary procedure, the actual 
growth rate of total output of these sectors does seem 
to provide a set of plausible estimates.
3. In his 1970 Budget Speech on 10th March, the Minister of 
Finance, Dr Goh Keng Swee states,
"As regards world trade, .....it is unlikely to provide
the substantial impetus to growth which it did in the 
years 1968 and 1969. In these two years world trade 
expanded at unprecedented rates, 11 per cent and 14 
per cent respectively. There is likely to be a 
slowing down of world trade in 1970." Source:
Straits Times March 10, 1970, p.8.
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Consum pti on
The projection of c onsumption expenditure was based on 
detail ed estimates of the growth rate of gross domestic 
exp enditure on local products and retained imports b e t ween 
1967-69 adjusted for import replacement of certain commodity 
groups by 1972 e.g. food processing, textiles and apparel 
and footwear.
Go ve rnm ent
The p r o j ection of government consumption expe nditure 
was carried out by applying a 10.0 per cent rate of growth 
on all items of government expenditure except in the case of 
certain items which are expected to rise signi f i c a n t l y  with 
increased defence expenditures e.g. apparel and footwear, 
p e t ro le um  products, transport equipment and ship repairs and 
shi pbu il di ng services.^ In these cases a significantly 
higher rate of growth ranging between 40-80 per cent was 
i m p u t e d .^
Inventories
The proj ection of changes in inventories was ob t a i n e d  by
mul ti pl yi ng the ratio of changes in the level of inventories
to changes in the levels of output between 1966-68 by the
3growth rate of output between the same period. Thus, the 
level of inventory change in 1972 for any given manu f a c t u n n g  
sector if given by the equation,
V n (VV
(°2-°l>
Y . n . V x o Eq. 5.1
1. The 10 per cent annual rate of growth was based on the 
growth of government recurrent expenditure on 
ad min istrative services between 1967-69.
2. The rate of growth of domestic defence expenditure for 
the same period was approximately 40.0 per cent.
3. This p rojection procedure assumes that the rate of change 
in additions to inventories is directly p roportional
to the rate of change of output. An examination of the 
Industrial Census data between 1966-68 showed that, in 
most cases, there is a close relationship between the 
changes in the level of output and changes in the level 
of inventories.
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where is the level of inventory change in 1972, and
the level of inventory increase in 1968 and 1966, 0^ and 0^
are the corresponding output levels of that sector in 1968
and 1966, and y^ the average annual rate of growth of output
of that sector between 1966-68 and V the level of increaseo
in inventories in 1967.
In the majority of the non-manufacturing sectors where 
time series data on inventory changes were not available, 
the level of inventory increase was estimated using the 
proportion of increase in inventories to final demand in 1967. 
In the case of rubber processing, no increase in inventories 
in 1972 was assumed.^
Fixed Investment
The projection of fixed investment expenditure in 1972
involved two separate tasks. The first task was to project
the growth of the domestic capital goods industries. This
was based on the overall growth rate of total output of these
sectors e.g. machinery, electrical products, and shipbuilding.
In the case of the construction sector, the growth rate of
20.2 per cent per annum between 1967-69 was judged to be too
high and a lower growth rate of 10.6 per cent was applied in
2the actual projection.
The other major task was to estimate the level of 
retained imports for capital formation in 1972. The actual 
annual growth rate of imported capital goods (largely plant 
and machinery and other equipment) of 28.5 per cent between 
1967-69 was revised downwards to 17.9 per cent for the
1. This assumption was made after an examination of the 
industrial census data between 1961-68 showed that the 
level of inventories held by the rubber processing 
sector varies widely from year to year and did not appear 
to bear any relationship with the level of output.
2. The 10.6 per cent growth rate is based on the planned 
rate of growth of the Housing and Development Board's 
recent five-year public housing programme. The 
expenditure on public housing projects undertaken by 
the Housing and Development Board is the largest and 
most stable, single component of total construction 
expenditure in the economy.
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1967-72 projection.'1 23' This was largely due to the unusually
high rate of capital formation in 1969 which, in turn, was
largely the result of the high level of capital expenditure
2in the manufacturing sectors in that year.
Having outlined the procedure adopted in the projection
of each component of final demand, the final demand
expenditures of the different production sectors in 1972 are
shown in aggregate form in Table 6.1 below together with the
3corresponding aggregates in the 1967 Inter-Industry table.
Table 6.1
Projected Final Demand Expenditures in 1972 
and percentage growth rates 1967-72.
Actual 
1967 
$ 1 000
Proj ected 
1972 
$ '000
Av. Annual 
Growth 
1967-72 
%
Exports 4,655,827 8,036,539 14.5
Consumption 3,089,637 4,099,449 6.5
Government 127,506 202,986 11.8
Fixed Investment 672,798 1 ,164,141 14.6
Inventories 148,501 283,847 18.5
Total Final Demand 13,786,962 18,694,269 10.6
Source: Table 2.1 and Table 6.1.
An examination of Table 6.1 above shows that the 
projected growth rate of aggregate final demand for the 
economy between 1967-72 is 10.6 per cent. This is broadly
1. The growth rate of 17.9 per cent is based on the actual 
growth rate of capital formation between 1966-68.
2. The 1969 Industrial Census shows that the level of 
capital expenditure on machinery and equipment, most 
of which is imported, stood at $138.9 million as 
against $50.2 million in 1968 and $54.3 million in 1967.
3. The vector of final demand for the economy in 1972 is 
shown in Table 6.2 below.
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consistent with the actual rate of growth of final demand 
expenditures between 1967-69 of 13.6 per cent which is not 
expected to be sustained in the subsequent three years due 
to the phasing down of British military expenditure which 
is scheduled to be completed by the end of 1971.^
Returning to Table 6.1, the growth rate of the two most 
important components of final demand, exports and consumption, 
over the same period are 14.5 per cent and 6.5 per cent 
respectively. The projected rate of growth of investment 
expenditure over the five year period is 14.6 per cent which 
is well below the actual level of capital formation between 
1967-69 of 38.6 per cent which is not expected to be 
sustained.1 2
6.3 The 1972 Inter-Industry Table
Having specified the final demand expenditures of each 
of the production sectors in 1972, the resulting production 
levels can be obtained by premultiplying the projected 
vector of final demand by the updated inverse matrix. In 
matrix notation, this is given by
X = R Y ......Eq.6.1
where R is the matrix of inverse coefficients, Y the column 
vector of final demand, and X the vector of induced sectoral 
output levels.
The inter-industry table for 1972 is compiled on the 
basis of the above projections and shown in Table 6.2.
Table 6.2 forms the basis for the subsequent analysis of the 
growth of the Singapore economy between 1967-72, and the 
balance of payments position in 1972.
1. In presenting the 1971 Budget Speech on March 9, 1970,
the Finance Minister, Dr Goh stated':
"In the next three years, the economy of Singapore will 
feel the impact of a reduction in British military 
expenditure.....there is likely to be a reduction of some 
$100 million to $150 million for this year (1970) , and 
a final phasing out of the remaining $250 to $300 million
in 1971........ In 1969 the reduction was estimated at
some $40 million from $455 million and was hardly felt." 
Source, S traits Time s , March 10 , 1970 .
2. See footnote 2 on page 172 above.
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6.4 Analysis of Economic Growth 1967-72
From Table 6.2 a number of tables can be derived to 
show the contribution of the different production sectors to 
the growth of total output, gross domestic product, and wages 
and salaries between 1967-72. These are presented and 
analysed in turn in the following sections.
a . Total Supply
The contribution of each sector to the growth of total 
output or supply in 1972 together with the growth rate of 
output of the different production sectors between 1967-72 is 
shown in Table 6.3. From Table 6.3, we find that the 
projected growth of final demand expenditure of 10.6 per cent 
per annum will result in a 10.2 per cent annual increase in 
total output in the economy.
A detailed examination of Table 6.3 shows that the 
sectors which are expected to register the highest rates of 
growth of output between 1967 and 1972 are textiles and 
apparel, chemicals, petroleum products, basic metals, metal 
products, electrical products, shiprepairs and shipbuilding, 
miscellaneous manufacturing, entrepot trade, hotels, and 
tourism. On the other hand, the major production sectors 
having the lowest growth rate of output over the same period 
are primary production, tobacco, electricity, gas and water, 
wholesale and retail trade and personal services. The only 
sector with a projected decline in the growth rate of output 
is British military bases (-18.6 per cent per annum).
b . Gross Domestic Product
In addition to the percentage growth rate of output or 
gross domestic product, the contribution of the various 
sectors to the increase in gross domestic product over the 
period 1967 to 1972 must be considered in order to identify 
the leading growth sectors in the economy, i.e. output
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Table 6. 3
TOTAL SUPPLY ; PROJECTED ANNUAL 
GROWTH RATES 19^7-72
1967 1972 1967-72
Av. Annual 
Growth Rate
Sector Actual Projec ted Index 1967-72
$ ' 000 $ ' 000 1967=100 %
Primary Production 262,397 327,727 125 5.0Mining & Quarrying 10,642 17,284 162 12.4
Food 379,270 572,449 151 10.2
Beverages 100,474 149,460 149 9.8
Tobacco 103,833 104,6l4 101 0.2
Textiles 9,904 90,124 910 162.0
Apparel & Footwear 66,370 163,528 246 29.2
Wood 104,803 197,988 189 17.8
Furniture 17,073 34,832 204 20.8
Paper 21,787 ^0,222 185 17.0
Printing 76,893 107,711 l4o 8.0
Leather 18,683 37,315 200 20.0
Rubber Processing 601,077 869,803 145 9.0
Rubber Products 38,156 42,423 ill 2.2
Chemicals 135,194 301,558 223 22.6
P e troleum 456,827 906,118 198 19.6
Non-Metallic minerals 63,174 123,840 190 18.0
Basic Metals 55,682 122,266 220 24.0
Metal Products 111,112
46,318
215,753 194 18.8
Machinery 80,529 173 14.6
Electrical Products 48,371 210,985 436 67.2Ship repairs & bldg. 83,789 369,784 44i 68.2
Transport Equipment 88,097 128,473 l46 9.2
Misc.Manufacturing 72,429 148,000 204 20.8
Construction 491,184 772,685 157 11.4Elec, gas, water 138,523 181,977 131 6.2
W & R Trade 1,632,758 2,027,819 124 4.8Entrepot Trade 2 ,589,415 4,887,114 189 17.8
Banking & Fin. 166,461 273,835 165 13.0
Real Estate 173,389 239,209 138 7-6Insurance 38,130 71,787 188 17.6
Port Activity 83,028 136,095 164 12.8
Transport 363,484 550,774 152 10.4
C ommunications 61,063 103,099 169 13.8
Govt. Services 204,336 339,800 166 13.2
Community " 246,854 387,807 157 11.4Professional " 100,177 138,432 138 7.6
Business " 45,321 68,682 152 10.4
Recreational " 72,694 97,793 134 6.8Personal " 329,967 458,860 139 7.8
Hotels 4l,44l 96,747 233 2 6.6Tourism 138,302 345,755 250 30.0Br.Military Bases 549,979 40,000 7 -18.6
Unallocated 419,668 584,585 139 7.8
10 , 860,531 17,165,64l 158 10.2$
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levels have to be taken into account as well. This is 
shown in Table 6.4.
Table 6.4 shows that, in terms of contribution to the 
overall growth of gross domestic product, entrepot trade is 
by far the most important growth sector in the economy 
accounting for 21.2 per cent of the total increase in gross 
domestic product. Other important growth sectors are ship- 
repairs and shipbuilding, electrical products, construction, 
wholesale and retail trade, transport, community, government, 
personal and unallocated services.
Table 6.5 below gives the ranking of the twelve most 
important sectors in the economy in terms of their 
contribution to the total increase in the level of GDP in 
1972 as compared to 1967.
Table 6.5 below shows that the twelve leading sectors 
account for 80.2 per cent of the total increase in gross 
domestic product between 1972 and 1967. A further examination 
of Table 6.5 shows that the first five sectors, entrepot 
trade, shiprepairs and shipbuilding, unallocated services, 
wholesale and retail trade, and community services together 
account for one half of the total increase in gross domestic 
product over the same period.
6.5 Structural Transformation 1967-72
In Table 6.6 a comparison is made between the 
contribution of the major production sectors to gross domestic 
product in 1967 and 1972 at the ten-sector level of 
aggregation.^
An analysis of Table 6.6 shows that over the five-year 
period 1967-72, a number of significant changes are likely 
to occur in the relative shares of the ten major sectors in 
gross domestic product. The contribution of British military 
bases to gross domestic product is expected to decline from 
4.7 per cent in 1967 to 0.2 per cent by 1972. The share of 
wholesale and retail and other services are also projected 
to decline by 2.6 per cent and 3.3 per cent respectively over 
the same period.
1. The classification of production sectors follows that 
set out in Chapter 4 of this thesis.
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THE CONTRIBUTION OF INDIVIDUAL SECTORS TO 
GROSS DOMESTIC PRODUCT BETWEEN 1967 and 1972
Sector 1967 1972 A GDPActual Projected (2)-(l)
Primary Production 85,036 106,249 21,213
Mining & Quarrying 7,77 6 12,62858,676 4,852Food 38,890 19,786
Beverages 37,699 56,096 18,397
Tobacco 61,816 62,255 439Textiles 2,291 20,846 18,555Apparel & Footwear 13,988 34,455 20,467Wood 21,947 41,438 19,491Furniture 5,675 11,567 5,892Paper 4,517 8,334 3,817Printing 33,456 46,833 13,377Leather 2,097 4,183 2,086Rubber Processing 19,663 28,268 8,605
Rubber Products 9,496 10,555 1,059Chemicals 18,711 41,735 23,024Petroleum 86,778 171,981 85,203
Non-Metallic minerals 20,736 39,419 18,683Basic Metals 16,169 35,518 19,349
Metal Products 26,873 52,191 25,318
Machinery 20,028 34,829 14,801Electrical Products 12,273 65,638 53,365
Ship repairs & bldg. 44,359 198,796 154,437Transport Equipment 26,780 39,043 12,263Misc. Manufacturing 14,049 28,667 14,6l8
Construction 161,355 253,749 92,394Elec, gas, water 102,548 134,699 32,151W & R Trade 579,378 719,875 i4o,497
Entrepot Trade 464,249 876,259 412,010Banking & Finance 70,827 116,489 45,662Real Estate 156,808 216,317 59,509Insurance 29,360 55,262 25,902
Port Activity 60,798 99,675 38,877Transport 189,851 287,724 97,873
Communications 47,916 80,891 32,975Govt. Services 196,963 302,999 106,036
Community Services 206,843 324,904 118,061
Professional Services 76,332 105,443 29,111Business Services 25,724 38,984 13,260
Recreational Services 52,330 70,392 18,062
Personal Services 221,931 308,629 86,698Hotels 26,285 61,356 35,071
Tourism - -
Br. Military Bases 180,536 13,128 -167,408
Unallocated 371,415 517,416 146,001
3,852,542 5,794,391 1,941,849
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Tab 1e 6.5
Ranking of Sectors by Contribution to Increase in
GDP 1967-72
Sector
Rank
1967
$000
19 72 
$000
A GDP 
$000
Percen­
tage of 
total 
A GDP 
%
1 Entrepot Trade 464,249 875,259 412,010' 21,21
2 Shiprepairs &
Shipbuilding 44,359 198,796 154,437 7.95
3 Unallocated services 371,415 517,416 146,001 7.52
4 Wholesale & Retail
Trade 579,378 719,875 140,497 7.24
5 Community services 206,843 324,904 118,061 6.08
6 Government services 196,963 302,999 106,036 5.46
7 Transport 189,851 287,724 97,873 5.04
8 Construetion 161,355 253,749 92,394 4.76
9 Personal services 221,931 308,629 86,698 4.46
10 Petroleum products 86,778 171,981 85,203 4.39
11 Real Estate 156,808 216,317 59,509 3.07
12 Electrical Products 12,273 65,638 53,365 2.75
Sub-total 2 , 692 , 203 4 ,244,287 1 ,552,084 80.15
All other sectors 1 ,160,339 1 ,550,104 389,765 19.85
Total 3 ,852,542 5 , 794,391 1 , 941,849 100.00
Source: Table 6.4.
On the other hand, the gross domestic product 
contribution of the manufacturing sector is expected to 
increase from 13.5 per cent in 1967 to 18.4 per cent in 
1972. The corresponding share of entrepot trade is projected 
to increase from 12.6 to 18.1 per cent of gross domestic 
product over that period. In addition, it should be noted 
that the increase of between 5 to 5.5 per cent in sector 
shares of manufacturing and entrepot trade was achieved 
during a period of relatively rapid economic growth (10,2
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Tab1e 6.6
The Relative Shares of the Ten Major Economic Sectors
in GDP 1967 and 1972
Gross
Domestic
1967
Actual
19 72
Projected
19 6 7- 
AGDP
72
r i u u u u l.
_ . $millionSector % GDP $million % GDP $mi11ion %
Primary
1 British Military 181 4.7 13 0.2 -168 -4.5
2 Entrepot Trade 484 12.6 1050 18.1 + 566 + 5.5
3 Port Activity 61 1.6 100 1.7 + 39 + 0.1
4 Tourism 26 0.7 61 1.1 + 35 + 0.4
Secondary 
5 Primary Prod'n 93 2 .4 119 2 . 1 + 26 -0.3
6 Cons truction 161 4.2 254 4.4 + 93 + 0.2
7 Utilities 103 2 . 7 135 2 . 3 + 32 -0.4
8 Manufacturing 519 13.5 1063 18.4 + 544 + 4.9
Tertiary 
9 Wholesale & 
Retail 579 15.0 720 12.4 + 141 -2.6
10 Other Services 1646 42.6 2279 39.3 + 633 -3.3
Total 3853 100.0 5794 100.0
per cent per annum).1
However, it is interesting to note that, at the three 
sector level of aggregation, the gross domestic product share 
of the primary sector is expected to increase by 1.5 per 
cent despite the share decline in British military expenditure 
in 1972. This is due to the projected rapid growth of 
entrepot trade which is expected to offset the loss in gross 
domestic product arising from British military withdrawal.
The share of the secondary sector in gross domestic 
product is projected to increase by 4.4 per cent at the end
1. An examination of Table 6.6 shows that the gross domestic 
product contribution of the manufacturing sector is 
expected to double over the five year period from $519 
million in 1967 to $1,063 million in 1972 given the 
continuation of present trends. Similarly, the contribution 
of entrepot trade to gross domestic product will rise to 
$1,050 million as against $484 million in 1967.
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of the five-year period while the share of the tertiary sector 
is expected to decline by 5.9 per cent.^
The above analysis means that over the five year period 
1967-1972, the process of structural transformation has been 
blurred by the projected rapid increase in the rate and level 
of entrepot trade. However, the increase in the relative 
share of the secondary sector, due largely to the growth of 
the manufacturing sector, indicates that the transition 
process to an industrialised economy is continuing but is 
less apparent because of the resurgence of entrepot trade.
However, in order to fully evaluate the process of 
structural transformation in the economy over the period 
1967-72, it is necessary to analyse the contribution of the 
major sectors to the balance of payments position of the 
economy in 1972. This would indicate whether the economy 
would be successful in averting the balance of payments 
constraint on economic growth as outlined in Chapter 4 and 
5 of the thesis. On the basis of the performance of the 
economy over the period 1967-72, some conclusions can be 
drawn on the longer term viability of the Singapore economy.
6.6 Structural Transformation and the Balance of Payments 
Position in 1972
The contribution of each of the forty-four production 
sectors to the balance of payments position of the Singapore 
economy in 1972 is given in Table 6.7. An examination of 
Table 6.7 shows that the projected level of exports in 1972 
of $8,036 million just exceeds the level of imports of 
$7,992 million leaving the economy with a balance of payments 
surplus of $44 million.
In order to analyse the economic implications of the
1. It should be noted that despite the 5.9 per cent decline 
in its share of gross domestic product, the tertiary 
sector accounted for some 40 per cent of the total increase 
in the value of gross domestic product over the period.
The decline in its share of gross domestic product in 
1972 is largely due to the relatively slower growth rate 
of the component sectors rather than to the stagnation of 
the tertiary sector as a whole.
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THE PROJECTED CONTRIBUTION OF INDIVIDUAL SECTORS
TO THE BALANCE OF PAYMENTS IN 1972
Current
A c c 0 un t
Sector Imports Exports Balance
(1) (2) (2) - (l)
1 Primary Production 54,009 17,691 - 36,318
2 Mining & Quarrying 868 216 652
3 Food 360,528 264,560 - 95,9684 Beverages 9,371 17,287 7,916
5 Tobacco 15,295 5,993 - 9,302
6 Textiles 29,804 40,800 10,996
7 Apparel & Footwear 65,378 99,263 33,885
8 Wood 110,002 118,476 8,474
9 Furniture 6,695 4,490 - 2,205
10 P aper 21,229 6,206 - 15,023
11 Printing 34,737 12,456 - 22,281
12 Leather 16,449 16,608 159
13 Rubber Processing 765,775 867,273 101,498l4 Rubber Products 17,436 18,225 789
15 Chemicals 157,986 106,991 - 50,995
16 Petroleum 506,973 634,501 127,528
17 Non-Metallic Minerals 41,635 31,187 - 10,44818 Basic Metals 37,352 41,119 3,767
19 Metal Products 111,803 60,741 - 51,062
20 Machinery 30,367 4,515 - 28,852
21 Electrical Products 79,162 138,349 59,187
22 Ship repairs & bldg. 51,104 250,000 198,896
23 Transport Equipment 55,654 7,000 - 48,65424 Misc. Manufacturing 72,017 34,878 - 37,139
25 Cons truetion 88,704 - 88,704
26 Elec, gas, water 1,256 1,287 31
27 W & R Trade 117,470 -117,470
28 Entrepot Trade 3,924,352 4,716,655 792,303
29 Banking & Finance 39,231 39,23130 Real Estate
31 Insurance 9,483 - 9,48332 Port Activity 34,786 34,786
33 Transport 9,914 - 9,9l434 Communications 691 691
35 Government Services 36,800 - 36,80036 Community Services 5,313 - 5,313
37 Professional Services38 Business Services
39 Recreational Services 7,735 - 7,735
4o Personal Services 66,810 - 66,810
4l Hotels 9,326 9,326
42 Tourism 345,755 345,755Br . Military Bases 8,980 4o,ooo 31,020
44 Unallocated 60,000 60,000
Total 7,992,463 8,036,539 44,076
186
balance of payments position in 1972, the total (i.e. direct 
and indirect) imports of the different production sectors 
are calculated and used to derive the net export or net 
import position of each of the production sectors in the 
economy. This is presented in Table 6.8. The net export 
or import position of the various production sectors in 
the economy is summarised in Table 6.9 below using the ten- 
sector level of aggregation.
In Table 6.9 below, a number of important observations 
can be made by comparing the contribution of the major 
production sectors to net exports in 1967 and 1972 at both 
the three-sector and ten-sector level of aggregation.
If we consider the primary sector, Table 6.9 shows that 
the projected loss of some $314 million of net exports arising 
from British military withdrawal has been more than offset by 
the projected increase in net exports from entrepot trade and 
tourism. As a result, the value of total net exports in 
the primary sector is projected to rise from $979,681 million 
in 1967 to $1,237,970 million in 1972, an increase of some 
26.3 per cent.
The second important observation that can be made from 
an examination of Table 6.9 is the emergence of the 
manufacturing sector as a net export sector in 1972. In 1967, 
the manufacturing sector was a net import sector. By 1972, 
the manufacturing sector is expected to transform itself into 
the second most important contributor of net exports among 
the ten major production sectors in the economy. As a result 
of the significant net export contribution of the manufacturing 
sector, the level of net imports of the secondary sector fell 
from $252.9 million in 1967 to $122,861 million in 1972.
The next step in the analysis of structural change in 
the economy is to relate the level of net exports and imports 
of the three major sectors to their respective output levels 
in 1967 and 1972. By relating the level of net exports 
and net imports of the primary, secondary and tertiary 
sectors to their respective output levels, some conclusions 
can be drawn on the direction and progress of structural 
change between 1967-72 by comparing changes in the import 
dependence of the secondary and tertiary sectors, and net
Table 6.8
THE PROJECTED CONTRIBUTION OF INDIVIDUAL SECTORS 
TO NET EXPORTS 1972
Direct &
Indirect Net
Sector Exports Imports Exports
1 Primary Production 17,691 104,782 - 87,0912 Mining & Quarrying 216 25 191
3 F ood 264,560 389,152 -124,5924 Beverages 17,287 35,783 - 18,496
5 Tobacco 5,993 23,906 - 17,9136 Textiles 40,800 30,762 10,038
7 Apparel & Footwear 99,263 87,789 11,4748 Wood 118,476 79,873 38,603
9 Furniture 4,490 12,469 - 7,97910 Paper 6,206 8,188 - 1,982
11 Printing 12,456 20,948 - 8,492
12 Leather 16,608 19,631 - 3,023
13 Rubber Processing 867,273 811,383 55,890l4 Rubber Products 18,225 13,673 4,462
15 Chemicals 106,991 156,429 - 49,43816 Petroleum 634,501 470,04l 164,460
17 Non-Metallic minerals 31,187 18,691 12,49618 Basic Metals 41,119 20,501 20,61819 Metal Products 60,741 43,652 17,08920 Machinery 4,515 11,951 - 7,43621 Electrical Products 138,349 85,000 53,34922 Ship repairs & bldg. 250,000 72,250 177,750
23 Transport Equipment 7,000 23,218 - 16,21824 Misc. Manufacturing 34,878 72,781 - 37,903
25 Cons true tion 244,436 - 24,43626 Elec, gas, water 1,287 8,769 - 7,482
27 W & R Trade 900,335 -900,33528 Entrepot Trade 4,716,655 3,802,979 913,676
29 Banking & Finance 39,231 2,783 36,44830 Real Estate 3,089 - 3,089
31 Insurance 3,496 - 3,49632 Port Activity 34,786 2,523 32,26333 Transport 104,758 -104,75834 Communications 2,745 - 2,745
35 Government Services 36,800 - 36,80036 Community Services 16,830 - 16,830
37 Professional Services 3,100 - 3,10038 Business Services 2,975 - 2,97539 Recreational Services 10,132 - 10,1324o Personal Services 76,907 - 76,9074l Hotels 4,858 - 4,85842 Tourism 345,755 129,092 2l6,663
43 Br. Military Bases 4o,ooo 15,637 24,36344 Unallocated 60,000 7,354 52,646
8,036,5.39 7,992,463 44,076
Table 6.9
The Contribution of the Ten Major Production Sectors 
to Net Exports and Imports in 1972 and 1967.
$ ' 0 0 0  _____  ____
Total Total Net Net
Exports Imports Exports Exports
1972 1972 1972 1967
(pro je cted) (projected) (projected) (Actual)
British Military
Bases 40,000 15,637 + 24,363 +338,293
Entrepot Trade 5,583,928 4,614,362 + 969,566 + 524,590
Port Activity 34,786 2,523 + 32,236 + 18,301
Tourism 345,755 133,950 + 211,805 + 98,497
Primary Sector
Sub-Total 6,004,469 4,766,472 + 1/ 237,970 + 979,681
Primary Production 17,907 104,807 - 86,900 - 61,001
Cons truction 244,436 - 244,436 -164,109
Utilities 1,287 8,769 - 6,482 5,704
Manufacturing 1,913,645 1,696,688 + 216,957 - 22,041
Secondary Sector
Sub-Total 1,932,839 2,054,700 - 121,861 -252,855
Who1e s a1e &
Retail Trade 900,335 - 900,335 -775 , 112
Services 99,231 270,686 - 171 ,455 -135,176
Tertiary Sector
Sub-Total -1, 071,790 -910,288
Total 8,036,539 7,992,363 + 44,319 -183,462
Source: Table 4.4 and 6.8.
export generation of the primary sector over the period.
This is shown in Table 6.10 below.
Table 6.10 shows that with the decline in British 
military expenditure over the period 1967-72, the consequent 
change in the composition of total output of the primary 
sector has resulted in a fall in the level of net exports 
expressed as a percentage of total output from 24.47 per cent 
in 1967 to 19.42 per cent in 1972.
Tab1e 6.10
Net Export and Net Import Dependence of Major Sectors 
in the Singapore Economy 1967 and 1972.
Net Total
Exports Output Net Exports Total Output
1972 1972 1972 1967
Projected Projected Projected Actual
$ ' 000 $ ' 000 % %
Primär y 1,2 37,970 6,375,514 19.42 24.47
Secondary 121,861 5,265,668 - 2,31 - 8.42
Tertiary -1,171,021 5,524,459 -21c 20 -23.63
Secondary 
& Tertiary -1,292 , 882 10,790,127 -11.98 -17.03
Source: Tables 4.4 and 4.5, tables 6,3 and 6.9,
At the same time , the net import dependence of the
s e condary and tertiary sectors, taken together, declined from
17.03 per cent in 1967 to 11.98 per cent in 1972. An 
examination of Table 6.10 shows that this is largely due to 
the sharp fall in the net import dependence of the secondary 
sector, from 8.42 per cent in 1967 to 2.31 per cent in 1972. 
This, in turn, is a reflection of the transformation of the 
manufacturing sector into a substantial net export sector 
as shown in Table 6.9 above. The sharp decline in the net 
import dependence of the secondary sector from 8.43 to 2.31 
per cent over the five-year period is a significant factor 
in that, for successful transformation to occur, the 
secondary sector must turn itself into a substantial net 
export sector, given the limited long term growth potential 
of the primary sector. In addition to the sharp decline in 
the net import dependence of the secondary sector and its 
implications for future economic growth, it should also be 
noted that there was a slight fall in the net import 
dependence of the tertiary sector from 23.63 per cent to 
21.20 per cent over the same period.
The analysis of Tables 6.9 and 6.10 above indicates 
that the process of structural change in the Singapore
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economy over the period 1967-72 will not be inhibited by 
the net export constraint despite a sharp decline in 
British military expenditure. This, in turn, is due to the 
increase in the level of net exports in the primary sector 
arising from the rapid growth of entrepot trade and tourism 
on the one hand, and the reduction in the net import dependence 
on the secondary and tertiary sectors on the other.
In the case of the primary sector, the rapid growth of 
net exports from entrepot trade and tourism is expected 
to more than offset the loss of net exports from British 
military withdrawal resulting in a substantial increase in 
the total level of net exports in the primary sector taken 
as a whole. As a result, the net export ceiling in 1972 is 
projected to rise by some 26.3 per cent over the 1967 level.
On the other hand, the reduction in the net import dependence 
of the secondary and tertiary sector is largely the result 
of the transformation of the manufacturing sector into a 
significant net export sector in 1972.
While the increase in the level of net exports of the 
primary sector is expected to play an important part in 
averting any balance of payments problems in the short run, 
i.e. over the period 1967-72, the reduction in the net import 
dependence of the secondary and tertiary sector is a more 
significant indicator of the longer-term viability of the 
Singapore economy.'*' The reduction in the net import
1. In an earlier section, a number of reasons were put
forward to show that the level of entrepot trade in the 
seventies is not expected to rise significantly above the 
1969 level, and the projected growth rate of entrepot 
trade between 1967-72 were revised downwards accordingly, 
i.e. instead of the actual 1967-69 growth rate of 29.9 
per cent, a growth rate of 17.9 per cent was used to 
project the level of entrepot trade in 1972. On the 
other hand, the rapid growth rate of the manufacturing 
sector is expected to be sustained throughout the 
seventies. In the recent Budget Speech on March 8, 1971,
the Minister of Finance disclosed that the number of 
industrial projects that were announced in 1970 and were 
currently in various stages of implementation, "exceeds 
the total of all foreign investments in manufacturing 
industry made in Singapore to date".
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dependence of the secondary and tertiary sector, and the 
emergence of the manufacturing sector as an important net 
export sector, reflects the rapid progress towards achieving 
the necessary structural transformation to an industrialised 
economy as formulated in Chapter 5 of the thesis.
In terms of the two alternative models of the Singapore 
economy in transition, (model 3 and 4 in Chapter 5 of the 
thesis) , the above analysis suggests that the successful 
transformation model, (Model 4), is the more appropriate 
model of the projected transition process of the Singapore 
economy in the period 1967-72 and in subsequent periods as 
the present trends are likely to continue throughout the 
seventie s .
6.7 The Projected Model of Structural Change 1967-72
Using the general model of structural transformation
developed in Chapter 5 above, the projected structural change
in the Singapore economy between 1967-72 and the contribution
of the three major sectors to the balance of payments over
the same period, is depicted in Figure 6.1 below.
In Figure 6.1, the fall in the amount of net exports
generated per unit of primary output is represented by a
downward shift in the Ox function to Ox'. Despite the
downward shift in the Ox function to O x ' , the increase in the
level of output of the primary sector from OP^ in 196 7 to
0 P 2 in 1972 has resulted in an increase in the total level
of net exports from OX^ to OX^ •
In the same way, the reduced import dependence of the
secondary and tertiary sector can be represented by a
downward shift in the Om function to Om'. This, in turn,
results in a corresponding downward shift in the Oy^ function
from Oy to Oy '. The reduction in the dependence of the m m
secondary and tertiary sectors on net imports in 1972 as 
compared with 1967 means that the actual Oy function has 
also shifted downwards from Oy^ to Oy^ and the projected 
level of output of the secondary and tertiary sector is 
given by OY^ which is significantly higher than the 1967 
level OY^. At the level of output, 0Y2 ' net exports OX^
X
Net Exports
Primary
Sector Secolida
1 Te:rtiary
y Net Imports
Fig. 6.1 Model of Projected Structural Transformation 1967-72
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exceeds net imports OM^ leaving the economy with a balance
of payments surplus of .
It can be seen from Fig. 6.1 that the two criteria
for successful structural transformation, i.e. the downward
shift in the Om and Oy functions, and the absence of the netm
export or foreign exchange constraint, is being met over the 
period 1967-72 . 1
The above results are quantified in Table 6.11 below 
where the empirical parameters of the projected model of 
the Singapore economy in 1972 are given together with those 
in 1967.
Table 6.11
Empirical Parameters of the Actual and Projected Model 
of the Singapore Economy 1967 and 1972
1967
Actual
1972
Pro j ec ted
1972
Alternative 
Model *
p $m 4,003 6,376 6,376
Y $m 6,857 10,790 10,790
X $m 980 1,237 1,237
M $ m 1,168 1,193 1,838
CC 0.2447 0.1940 0.1940
3 6.9970 8.7227 8.7227
Y 0.1703 0.1168 0.1703
3 5.8708 9.0444 5.8708
Y $m 5,754 11,188 7,262
(X-M) $m -188 + 44 -601
* Assumes y remains unchanged.
Source: Table 5 , 6.3 and 6 . 9
Table 6.11 shows that the net import dependence of the
secondary and tertiary sectors as given by y or 1_ is
3
projected to decline sharply over the period 1967-72. As 
a result, despite the significant increase (57.0 per cent) 
in the projected level of output of the secondary and tertiary
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sectors in 1972 compared with 1967, the level of net imports 
remained virtually unchanged in the two periods.
In order to illustrate the economic significance of the 
fall in net import dependence of the secondary and tertiary 
sectors we can consider the hypothetical case where the value 
of the net import coefficient, y, remains unchanged in 1972 
i.e. y - 0.1703. Given this assumption, column 3 of Table 6.11 
above shows that the level of net imports would have risen to 
$1,838 million giving rise to a balance of payments deficit 
of $601 million. The maximum level of output in the 
secondary and tertiary sector, Y, in this case is shown to 
be $7,262 million and is the level of production which can be 
supported in these two sectors in the long-run when foreign 
exchange reserves are depleted (assuming all other variables 
remain constant).^
6.8 Conclusions
In the preceding sections, an attempt was made to project 
the Singapore economy in 1972 using an updated inverse matrix 
and a revised vector of final demand based on 1967-69 growth 
rates. The results from the projected 1972 inter-industry 
table were then used to identify the leading growth sectors in 
the economy between 1967 and 1972 in terms of their contri­
bution to total supply, gross domestic product and the balance 
of payments.
The above data derived from the projected 1972 inter­
industry table were then classified and analysed at the ten 
and three-sector level of aggregation. An attempt was then 
made to describe, and to relate, the pattern of economic 
growth and structural change to the balance of payments 
position of the economy in 1972 using the analytical framework 
of the model of economic growth and structural change 
formulated in Chapter 5 of the thesis.
The above analysis showed that the loss of net exports 
from British military withdrawal was more than offset by
1. Given a level of external reserves of some $3,500 
million (Table 1.10) in 1970, the projected annual 
balance of payments deficit of $601 million in 1972, 
if perpetuated, would tend to exhaust the economy's 
foreign exchange reserves in five to six years.
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the projected increase in the level of net exports of the 
entrepot trade and tourism sectors. As a result, the level 
of net exports generated by the primary sector in 1972 was 
some 25 per cent higher than in 1957. At the same time, the 
net import dependence of the secondary and tertiary sectors 
fell sharply over the period enabling these two sectors to 
expand by some 60 per cent while requiring roughly the same 
level of net imports as in 1967. This, in turn, was largely 
the result of the emergence of the manufacturing sector as 
the second largest contributor to net exports in 1972. Taken 
together, the above factors have resulted in a slight 
balance of payments surplus in 1972 despite the sharp 
reduction in British military expenditure and the rapid 
expansion of the tertiary sector (the major net importing 
sector) over the period.
In terms of the two alternative models of the Singapore 
economy in transition, the above analysis based on the 1972 
inter-industry projections show that the two criteria for 
the successful transition process to an industrialised 
economy were being met over the period 1967-72. These were 
the sharp reduction in the net import dependence of the 
secondary and tertiary sectors and the non-operation of the 
foreign exchange constraint. This means that the potential 
balance of payments constraint arising from British military 
withdrawal on the process of structural transformation (which 
was outlined in Chapter 5 above) has largely been averted.
If the projected rate and pattern of economic growth 
of the Singapore economy between 1967-72 were to continue in 
the period after 1972, the above analysis indicates that the 
transition process to an industrialised economy is likely to 
be successfully completed without encountering any balance 
of payments difficulties. In this process, the primary 
sector will continue to play an important role in maintaining 
the net export ceiling at the 1972 level.
When the structural transformation process to an 
industrialised economy is completed the foreign exchange 
ceiling set by the primary sector will cease to be an 
important factor in determining the maximum rate of growth
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in the economy. Instead the maximum rate of economic growth 
will be determined by the rate of growth of the secondary 
and tertiary sector. The progressive expansion of the 
secondary and tertiary sectors relative to the primary 
sector will be achieved through the progressive decline in 
the net import dependence of the secondary and tertiary 
sectors. This, in turn, will be largely due to the 
progressive increase in the level of net exports generated 
by the manufacturing sector.
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CHAPTER 7 
CONCLUSIONS
In this chapter, an attempt is made to elaborate upon 
a number of major conclusions arising out of the present 
study and to suggest a number of areas for future research.
The present study has served to show the way in which 
an inter-industry study can be used to provide the necessary 
empirical and analytical framework with which to examine the 
present and future effect of government economic policies 
on the rate and pattern of economic growth. Underlying the 
contribution of the inter-industry approach is the ability of 
the inter-industry framework to take into account the direct 
and indirect effects of changes in the composition of finai 
demand expenditures on the structure of production in the 
economy, and the balance of payments, employment, income 
distribution effects associated with structural change. In 
this way, the quantitative results arising from the present 
study can be used to derive important guidelines for longer- 
term economic policy formulation, and to examine the economic 
implications of alternative economic policies.
The range and flexibility of the present inter-industry 
study of the Singapore economy has been made possible by the 
broad empirical base provided by the inter-industry table.
The compilation of the inter-industry table has in turn been 
based on a wide variety of statistical data sources. The 
statistical limitations of some of these sources have been 
stressed. However, it is felt that these statistical 
limitations do not vitiate the broad conclusions and 
quantitative results of the present study. Nevertheless, 
much remains to be done in improving the quality and range 
of the basic inter-industry data. It is envisaged that the 
present inter-industry table will be continually revised as 
new and better sources of statistical data become available.
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In this context, it is important to note the present steps 
taken by the Department of Statistics to broaden its 
statistical coverage of the Singapore economy. In addition, 
the results from the 1970 Singapore Census will provide the 
basic labour force data for a sectoral manpower study using 
the framework of the present inter-industry study. This 
would be useful for manpower planning purposes given the 
anticipated rapid rate of economic growth and increasing 
shortage of labour in the early seventies. Using the same 
inter-industry framework, the labour force data could also 
be used to explain the phenomenon of rising unemployment 
and rising gross domestic product and capital formation in 
the Singapore economy between 1959-67, and the rapid 
transition to a situation of full employment between 1968-70.
As a predictive model the major contribution of the 
present inter-industry study lies in its ability to take 
into account the effect of changes in the structure of the 
Singapore economy on the balance of payments, employment, 
income distribution, and government revenues. In this way 
the present study has served to demonstrate the usefulness 
of the inter-industry approach in an economy undergoing 
rapid economic growth and structural change. The study has 
stressed the importance of the balance of payments effect 
arising from British military withdrawal. This has hitherto 
received relatively little attention and may have remained 
undetected given the absence of official statistical data on 
the net balance of payments position of the major production 
sectors in the economy. While the findings of the present 
thesis, particularly those arising from the projection of 
Singapore economy in 1972, are not conclusive, they have 
served to identify the major economic problems and economic 
alternatives facing the Singapore economy in the seventies 
and beyond.
Finally, the model of economic growth and structural 
transformation developed in the present study to deal with
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a resource-scarce city state economy may find wider 
application in explaining the growth of cities, a subject 
which is becoming increasingly important today.
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Table 1
Questionnaire Survey Form
THE AUSTRALIAN NATIONAL UNIVERSITY
RESEARCH SCHOOL OF PACIFIC STUDIES 
DEPARTM ENT OF ECONOMICS
Code
No.
C O N F I D E N T I A L
N a m e ________________________________________________________
A ddress:
O f f i c e _______ ________________________________________' phone
Factory  _______________________________________________' phone
I n d u s t r y  ______________________________________________________
Date Production Com m enced_______________________________
I
(P lease  give a ll f ig u res  in Singapore D ollars)
Q uestionnaire  com pleted by:
Nam e_____________________
P osition__________________
N a m e _______ ___________
Position
E nqu iries:
M r Chua Wee Meng 
c / -  Econom ic R esearch  C entre 
U niversity  of Singapore 
Singapore 10.
'phone: Office 50-451
H o m e  515-755
2 2 0 1
1. DETAILS OF RAW MATERIALS USED 1967
a . P le a se  provide d e ta ils  of raw  m a te r ia ls  used , local and 
im ported  m a te r ia ls  to  be re c o rd e d  sep a ra te ly .
b. P le a se  indicate with an  (*) cu rren tly  im ported  raw  
m a te r ia ls  that can, o r  will be, locally  produced.
a . P rin c ip a l /b a s ic  m a te r ia ls  used
1______________________________
2 ______________________________
3  ________________________________
4  ________________________________
5  ________________________________
6  ____________________________
7  ________________________________
8  ____________________________
9 _________________________________
b. Packaging M a te ria ls
L o c a l  M ate ria ls Im ported  M ate ria ls
$ % $ %
T otal m a te r ia l used
2. DETAILS OF TOTAL SALES AND INTER-INDUSTRY SALES
P lease  provide d e ta ils  of to ta l s a le s  and a break-dow n of 
in te r- in d u s try  s a le s  in the tab les below In te r-in d u stry  
s a le s  r e f e r  to the s a le s  of your co m p an y 's  p roducts to o ther 
loca l in d u str ie s  and governm ent bodies (including sa le s  made 
through w h o le sa le rs).
1 D etails of T otal Sales
b.
c.
Singapore -  loca l sa le s
1. W holesa lers*  (incl. so le 
agen ts and d is tr ib u to rs )
2. R e ta ile rs
3. People, d ire c t fo r consum  
consum ption
4. O ther local industries**
5. O thers, specify
D irec t e x p o rts  to M alaysia 
D irec t ex p o rts  o v e rsea s
T otal sa le s
$ %
2. In te r- in d u s try  Sales
(including sa le s  through w ho lesa le rs)
a . Sales to o ther in d u strie s $ %
1
2
a
4
S
6
7
8
b. Sales to govt, bodies**
1
2
3
Total in te r- in d u s trv  
sa le s
*If you know that w h o le sa le rs  a r e  se llin g  your 
co m p an y 's  p roducts to o ther local in d u strie s  
and governm ent bodies, p lease  provide d e ta ils  
in Table 2. 2 under in te r- in d u s try  sa le s  . 
**Please provide d e ta ils  of d ire c t  sa le s  to o ther 
local in d u strie s  o r  to governm ent bodies in 
Table 2. 2 under in te r- in d u s try  sa le s
*P lease  specify  type of local industry  (e g. 
food p ro cessin g , tex tile , fo o tw ear, fu rn itu re  
and fittings, e le c tr ic a l eng ineering , cem ent, 
m o to r vehicles e tc .)
**P lease specify (e . g. P . U . B . ,  H . D . B . ,
E.  D.B.  , S . T . B .  e t c . )
3. A pproxim ately what p ercen tage  of your products sold to w ho lesa le rs 
a re  finally  sold o v e rse a s  (exported) ___________ %
3
2 0 2
3. CAPACITY UTILISATION OR OPERATION
Approximately what percentage did 1967 output 
represent of full-capacity production levels 
given existing buildings, plant and equipment 
(based on 1 or more shift operation whichever 
is normal). Please see notes on the back page 
regarding definitions of full-capacity and normal 
shift operations.
Please state number of shifts per day _
(Please tick appropriate level)
25% 75%
50% 100%
Other,
specify %
Other,
specify %
4. EMPLOYMENT AT FULL PRODUCTION
Please provide estimates of the number of people that could be employed at full 
production levels given existing plant and buildings.
capacity 
Fullcapacity
Factory Ot he r
5. SALES-TRENDS AND PROSPECTS
a. Please provide estimates of total b. Please provide estimates of future
sales over the past four years. sales.
Value $ Value $
1964 1968
1965 1969
1966 1970
1967 1971
c. Do you feel that the current and future market prospects would Yes I__ I
enable your company to expand its operations over the next few years. No I [
If yes, please indicate increase in capacity over present capacity 
(please provide details of capital expenditure for this factory
expansion under 6a below). | |% inll9
6. CAPITAL REQUIREMENTS FOR FACTORY
a. Has your company any definite plans 
for expansion in the immediate future. 
If yes, please indicate. *
b. If the market demand were available, 
approximately how much extra capital 
expenditure would be needed to raise 
full production levels by 50 per cent.
(This question to be answered only if 
your company has no definite plans 
for expanions.)
c. How many people could then be employed? 
(according to whether question 6a or 6b is 
applicable)
Planned expansion**
Buildings
Plant & equipment
Stocks
Working capital
50% e x p a n s i o n * *
Buildings
Plant & equipment
Stocks
Working capital
Value $
Value $
No. of 
employees
Workmen
(factory)
O t h e r s  
(office etc.)
♦If your company has definite plans for expansion, then question 6b may be ignored. 
♦♦Including installation costs and running-in expenses.
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7. P le a se  provide d e ta ils  of unit co sts  of production  in 
1967 and a t levels  of capacity  operation  specified .
D etails of unit p ro d 'n  costs
a . B a s ic /p r im a ry  raw 
m a te r ia ls
A ctual Capacity 1967 C u rren t Full Capacity Planned F uture  Capacity
P ro d 'n  ra te P ro d 'n  ra te P ro d ' n ra te
p er y e a r __p e r y e a r p e r  y e a r
based  on based  on based  on
sh ift operation sh ift operation sh ift operation
$ % $ % $ %
b. L abour cost
c . F ac to ry  and ad m in is- 
tra tiv e  overheads*
(ren t, d e p re c ia tio n ,in te re s t 
on long te rm  loans, in su r­
ance , office supplies and 
ad m in is tra tiv e  overhead 
expenditure)
d. O ther v a riab le  costs*
Total
( i) A ctual capacity  worked re fe r s  to the level of production fo r the y e a r 1967.
(ii) C u rren t full capacity  re fe rs  to the m axim um  ra te  of production which you could 
obtain during a y e a r  in your factory  using ex isting  buildings, equipm ent and p lant. 
T his e s tim a te  of c u rre n t full capacity  is to be based  on one o r m ore sh ift operation 
w hichever is no rm al (see (iv) below).
(iii) P lanned fu ture capacity  r e fe r s  to the po ten tia l fu ll-production  lev e l of operation  
which your fac to ry  p lans to achieve (say within the next 5-10 y ea rs)  given futui'e 
m ark e t p ro sp e c ts . P lanned capacity  would include insta lla tion  of new equipment, 
buildings e tc .
(iv) N orm al sh ift-o p era tio n  re fe rs  to the no rm al num ber of sh ifts worked in your type of 
industry  which p rov ides fo r a reasonab le  ra te  of re tu rn  on your cap ita l investm ent.
* If d e ta ils  of overheads and o ther variab le  costs  a re  not read ily  av a ilab le , p lease 
provide a single e s tim a te  of to tal overhead co sts  and o ther v ariab le  co s ts .
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THE AUSTRALIAN NATIONAL UNIVERSITY
THE RESEARCH SCHOOL OF PACIFIC STUDIES
1 REPLY PLEASE Q UO TE:
REF. No.
BOX 4 P.O. CANBERRA A.C.T. 
Telegrams “ Natuniv" Canberra
TEL. 49 5111
Department of Economics
Dear Sir,
This letter is to introduce Mr Chua Wee Meng who is 
a research scholar in this Department.
Mr Chua is carrying out, as his Ph.D. research topic, 
an inter-industry study of Singapore manufacturing 
industries. This involves a study of how local manufactur­
ing companies are dependent on one another for their raw 
material and other purchases, and for their sales, together 
with their labour, capital, and import requirements. The 
project has the support of the relevant government economic 
institutions and the University of Singapore. But its 
success will very much depend on the response of the local 
companies themselves.
This Department would be most grateful if you would 
extend your kind co-operation and support in providing 
such information as may be required in our survey quest- 
ionnares and personal interviews.
We undertake to guarantee that any information given 
will be treated as strictly confidential and will be 
presented in the thesis and in any eventual publications 
in such a manner that no individual company's returns can 
be identified.
With sincere thanks for your support and assistance,
Yours faithfully
Professor of Economics 
Head of Department
6
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THE AUSTRALIAN NATIONAL UNIVERSITY
REPLY PLEASE QUOTE:
THE RESEARCH SCHOOL OF PACIFIC STUDIES
BOX 4, P.O., CANBERRA, A.C.T. TEL. 49-5111
Telegrams: “Natuniv” Canberra
Economic R esearch  Centre 
U niversity of Singapore 
Singapore 10.
D ear S ir,
We seek your com pany 's co-operation in answ ering the attached 
survey questionnaire. This study is designed to provide a com prehensive 
quantitative knowledge of m anufacturing industries in Singapore. It is  hoped 
that the study will not only be of academ ic in te re s t but will be of p rac tica l 
use to m anufactu rers in Singapore by indicating future investm ent opportunities 
and m arke t trends. Interim  re su lts  of various aspects of Singapore m anufact­
uring  w ill be sent to your company fo r your inform ation.
It is  hoped that the re su lts  will eventually be published but you may be 
su re  that no inform ation of any individual company will be revealed. All data 
collected w ill be aggregated and classified  under broad industry groups 
(s im ila r to that of the Annual Census of Industrial Production) for purposes of 
economic analysis  so that it would not be possible a t any tim e for individual 
firm s to be identified.
In a ll c a se s , questions (1) and (2) should be answ ered, and we shall 
be grateful if you would attem pt to answ er the rem aining questions as  fully 
as  possib le . Where value figures a re  not readily  available, p lease provide 
percentage e s tim ates . For your re fe rence , much of the data requ ired  in 
questions (1) and (2) a re  provided by your company in re tu rn s  to e ither or 
both:
(i) the D epartm ent of S tatistics - Annual Census of Industrial 
Production
(ii) the Economic Development Board - quarte rly  and annual 
econom ic survey of p ioneer and Jurong com panies.
I shall be contacting you by telephone in the next few days to seek an 
appointm ent fo r a short interview  and to d iscuss any problem s you may have 
in com pleting the questionnaire.
Thank you for your co-operation  and kind attention.
Yours sincere ly ,
Chua Wee Meng
Name _ _  
Address
Appendix X 
Table 2
Revised Questionnaire Survey Form
AUSTRALIAN NATIONAL UNIVERSITY
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CONFIDENTIAL
Code No.
INDUSTRIAL SURVEY QUESTIONNAIRE
1. DETAILS OF RAW MATERIALS USED
Local Imported Local Imported
1. 6.
2. 7.
3. 8.
k. 9.
5. 10.
Please provide details of raw materials (including packaging materials) used, local and imported materials 
to be recorded separately with a (/). No value figures are required.
2. DETAILS OF INTER-INDUSTRY SALES (including sales through wholesalers l agents)
Sales to Other Industries Approx % Approx %
1. 5.
2. 6.
3. 7.
8.
Please provide details of your company's sales to other local industries including government and statutory 
bodies (e.g. food processing, shipbuilding, building industry, footwear, motor-vehicles, H.D.B., etc.). No 
value figures are required.
3. CAPACITY UTILIZATION
Unit ActualCapacity 1967 •Full Capacity 1967 Present Capacity 1968 •Current Full Capacity
Number of Persons Employed No
Value of Output (or Sales) 3
•Full Capacity refers to the maximum rate of production which you could obtain during a year in your factory 
given existing plant and equipment and buildings. This estimate of current full capacity is to be based on 
one or more shift operation whichever is normal (i.e. to be able to ensure a reasonable rate of return).
If value figures are not readily available, please provide percentage estimates (with full capacity output 
and errploymeht =  100%).
1». SALES TRENDS & PROSPECTS
Actual _ _ _ _ Estimated
Value 3 Value 3
1965 1969
1966 1970
1967 1971
1968 . 1972
Please provide estimates of actual and projected future sales. If value figures are not available then 
please provide percentage estimates (i.e. with 1965 as base year = 100)
5. FACTORY EXPANSION AND CAPITAL REQUIREMENTS
(a) Did your company undertake any expansion 
programme in 1968. If yes, please 
indicate.
(b) Has your company any definite plans for 
expansion in the immediate future. If 
yes, please indicate.*
6. ftRSOfi TO CONTACT
Person to contact re Questionnaire
1968 Expansion •Planned Expansion
Buildings & Structures 3 3
Plant & Machinery 3 3
Motor Vehicles 3 3
Office Equipment 3 3
Working Capital 3 3
Additional Employment(No.l
Enquiries:
Name__
Position
Tel.
Hr. Chua Wee Meng 
c/- Economic Research Centre 
University of Singapore 
Singapore 10.
'phone: Office 50-^51 Ext. VI9
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APPENDIX II
THE THEORETICAL SCHEME OF THE INTER-INDUSTRY SYSTEM
I I .1 The Assumptions
Like all economic models, the inter-industry model is 
founded upon assumptions concerning the relationships between 
sectors which appear in the inter-industry table.  ^ The three 
basic assumptions which underlie the inter-industry model are:
(i) the homogeniety assumption that each commodity, or 
group of commodities, is supplied only by a 
particular sector in the system. Corollaries of 
this assumption are that there should be no 
substitution between products of different sectors 
and that industries within each sector should 
have similar input and output structures.
(ii) the proportionality assumption which states that 
the inputs absorbed by each sector are determined 
entirely by the level of output of that sector.
It specifies a production function in which inputs 
of a particular sector varies proportionately with 
its output.
(iii) the additivity assumption that the total effect of 
carrying out production in several sectors is the 
sum of the separate effects. This assumption rules 
out any form of interdependence between economic 
sectors other than that specified by the system 
e.g. external economies and diseconomies.
1. Quite apart from the theoretical system, these
assumptions also form the conceptual basis for the
construction of the inter-industry or transactions
table. They give rise to a number of conceptual
and empirical problems the more important of which
are those of aggregation and classification of
economic sectors and the stability of input coefficients.
For a detailed discussion of these issues see:
Chenery, H.B. & Clark, P.G., Interindustry Economics,
John Wiley and Sons, New York. C h . 2 and 6.
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11.2 The Elements of the System
The following elements form the basic theoretical 
s y st em  for a simple open static 1-1 model.
i j
ij
quantity of output of sector i absorbed as an input 
by sector j.
total output of sector i.
quantity of output of sector i absorbed by final demand.
quantity of output of sector i absorbed by sector j 
per unit of output of sector j.
r ij qu antity of output of sector i required d i r ectly and 
indirectly to satisfy one unit of final demand in 
sector j .
11 . 3 The Theoretical Scheme
Given an economy which is made up of n sectors, the 
d i s t r i b u t i o n  of total output of each sector (i.e. reading 
across the rows of the i n t e r - industry table) can be described 
by the following set of balance equations:
X1 = XI1 + X12
X2 = X 21 + X22
Xn = x , + x _nl n2
+ X. + Y. ln 1
+ x 2n + Y 2
+ x + Y nn n
(II .1)
These balance equations state that the total output of 
sector i is equal to the total demand of that sector which 
is the sum o f :-
(i) sector i's output consumed by each producing sector 
including sector i itself (i.e. total inte rmediate 
demand I x ..), and
j 13
(ii) the quantity of sector i's output consumed by all 
components of final demand (Y ).
Given the p r o p o r t i o n a l i t y  assumption that the input 
from sector i to p r o d u c t i o n  sector j is directly 
p r o p o r t i o n a l  to the output of sector j, we have an input 
functi on :
x ij (II.2)
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The parameter (a^) is called the marginal input 
coefficient. In the inter-industry system, the set of n 2 
such equations is known as a set of structural equations.
Thus, in the above system of n sectors, we have n
2unknown production levels (X_^ ) , n parameters (a^) • an<^  a 
set of autonomous variables (Y ) whose values are specified 
for a given problem.
Given this framework, the inter-industry system is 
designed to provide a solution of n unknown levels of output 
of the production sectors in terms of the final demand of 
each sector which is given. The inter-industry model and 
the desired solution can be obtained by substituting for 
each in the balance equation (II.1) , the corresponding
set of structural equations from (II.2) which yields a set 
of n equations:
ailXl + a 12 X 2 + an X In n + Y
a21X2 + a22X 2 + a0 X 2 n n + Y2 (I I .3)
a X. n 1 1 + a _X_ n2 2 + a X nn n + Y
If the number of sectors in the model are relatively 
small, or if the transactions could be satisfactorily 
1triangularised', the set of simultaneous equations in 
Equation (II.3) can be solved by a process of iteration 
which is akin to the working out of the multiplier process in 
national income determination models.'*'
However, for most inter-industry models, the general 
solution involves the use of matrices and the inversion of 
the matrix of technical coefficients which is done, as in 
this study, with the aid of computers. We can gain an 
insight into the rationale for the matrix solution by 
transforming equation II.3 above in the following manner:
1. For a discussion on the relative merits of various
methods of solving the inter-industry model, see Evans, 
W,D., 'Input-Output Computations', in The Structural 
Interdependence of the Economy, ed. T. Barna, 1956. Ch. 3.
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By transferring the X^s to the left side, we obtain the 
Leontief system:
(1 " a. . ) X. - a, „X....... .............. -a. X = Y_I l l  1 2 2  l n n l
- a X + (1 - a_ _) X_ ...........  -a X = Y_12 1 22 2 2n n 2 (II4)
- a X - a X .................... -(1-a ) X =Ynl 1 n 2 2 nn n n
The general solution for the n unknown levels of
production X^s 
(final demands)
can then be written 
as follows:
in terms of the given Ys
X r Y + r Y . . . . ., . . . ......+ r Y1 11 1 12 2 In n
X2 " r Y 2 1 1 + r Y . . . . ,22 2 r 0 Y 2 n n (II.5)
X = r Y + r Y ^ . . . . .......... + r Yn ni l n 2 2 nn n
where r represents the amount of output of sector i 
required directly and indirectly to satisfy one unit of final 
demand for sector j. If the number of sectors is small, 
by specifying a final demand of unity (1.0) for eahc sector, 
one could use the iterative procedure to compute the r ^ s  
and hence solve the model without the use of matrices and 
matrix inversion.
For large systems, the general solution is given by the 
inversion of the Leontief matrix,
Equation (II.3) can be written in matrix form as
X = AX + Y (II.3 A )
IX - AX = Y where I is an identity matrix such 
that IX = X
(I - A)X = Y which is the equivalent expression
of equation (1.4) above, and (I - A) 
is the Leontief matrix.
2 11
The general solution is given by:
X = (I - A)”1 Y
"rll r 12 * * ' ' * rIn [
= X 2 ss 1—1 CN r 2 2 . . . . . r2n X Y 2 (II.4 A)
Xn r n 1 rn2 ..... rnn Yn_
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APPENDIX III
Reconciliation of Inter-Industry Commodity Trade Flows with
External Trade Statistics
III.l General
The reconciliation between trade statistics and inter­
industry estimates of commodity trade flows which is shown in 
Chart 1 is necessary for two primary reasons. These are:
(a) differences in classification of entrepot trade and,
(b) the value of unrecorded trade.
(a) Classification
The official national income and trade statistics 
include all imports and exports of processing industries 
under entrepot trade. While unpublished trade statistics 
provide separate estimates for "imports for processing and 
re-export" and "imports for re-export", both categories are 
treated as entrepot trade. The classification scheme in the 
Inter-Industry Table, on the other hand, classifies certain 
processing industries which are included in the 1967 Census 
of Industrial Production (e.g. rubber, petroleum, sawmilling, 
coffee, pepper, gums etc.) under the appropriate manufacturing 
sector. Chart 1 shows how the contribution of these 
processing industries is transferred from the Department of 
Statistics' estimate of Entrepot Trade, and treated as 
retained imports and domestic exports of the various industrial 
sectors.
(b ) Unrecorded Trade
The Department of Statistics' published external trade 
statistics for 1967 explicitly state that it excludes the 
value of trade with Indonesia.'1' This non-publication of 
Indonesian trade statistics dates back to 1964 when Indonesia
1. It would be more correct to state that the Department of 
Statistics attempts to exclude Indonesian trade from the 
external trade statistics, as it is generally recognised 
that it is not possible to isolate imports of Indonesian 
origin from total imports used by the various processing 
industries in Singapore.
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when Indonesia carried out its policy of confrontation
against Malaysia (including Singapore). However, from
unpublished trade statistics compiled by the Statistics
Dept., it is possible to derive estimates of unrecorded
trade flows which, for the most part, reflect Singapore's
unrecorded trade with Indonesia. This appears as "excess
re-exports" of $548 m which represents recorded re-exports
not matched by recorded imports (i.e. no recorded value of
these "excess re-exports" at import price). This value of
excess re-exports is excluded in published external trade
statistics. In the Singapore Inter-Indus try Table, this
estimate is included in the total value of re-exports and
appears in Chart 1 as an export adjustment under "unrecorded
re-exports". It should be noted that this adjustment for
unrecorded trade with Indonesia does not reflect the total
value of trade with Indonesia^" as some of the imports of
the processing industries in the industrial sector are of
2Indonesian origin.
A corresponding estimate of the value of these unrecorded 
re-exports at import price is then made. This is obtained 
by using the average trade margin (gross value-added) of 
recorded entrepot trade to impute the "value added" on 
unrecorded re-exports of $548m. The resulting value of 
unrecorded imports for re-export arrived at by this method 
(i.e. deducting the trade mark-up from the export value) 
is $464 m and appears as an import adjustment under 
"Unrecorded Imports for Re-export" in Chart 1.
III.2 Adjustment to Domestic Exports and Retained Imports
These adjustments are necessary in order to avoid 
double-counting as some of the imports and exports of the CIP
1. For a discussion of the level of Singapore's entrepot 
trade with Indonesia prior to confrontation, see H.V. 
Richter, "Indonesia's share in the Entrepot Trade of 
Malaysia and Singapore prior to Confrontation",
Malayan Economic Review, Vol XI, No. 2 , Oct. 1966.
2. See Goh Chok Tong, Singapore: State of the Economy, 1968,
Economics Section, Economic Development Division,
Ministry of Finance, Singapore, March 1969, p.10.
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processing industries have already been included in these 
two categories (prior to the transfer). It should be noted that 
the Department of Statistics has not clearly defined its 
system of classification with respect to various commodities 
produced by the processing industries included in the 
industrial census e.g. sawn timber, coffee and pepper,
"straits produce", skins and hides etc. Thus, some of the 
exports and imports of these industries have appeared as 
domestic exports and retained imports when they should have 
been treated as imports for re-exports or re-exports under 
the entrepot trade classification.^
1. To quote the Statistician on this problem:
"It should be noted from the start that the degree of 
transformation of goods pending a thorough investigation 
of goods manufactured in Singapore is not so clear cut 
as to enable the drawing of a dividing line between goods 
re-exported after processing and goods produced in 
Singapore. For example, all petroleum products have been 
treated as re-exports after processing although some of 
them have been declared as of domestic origin". Department 
of Statistics, Analysis of External Trade of Singapore 1967 
with figures for 1966, Confidential Report, p.2.
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t Trade Division, Ministry of Finance
t Denotes additional unpublished primary data have 
been collected from these sources.
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